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When you standardize on Burdick equipment you not only 
get the peak in quality and therapeutic dependability,* 


but you get complete and reliable service. 


Your Burdick dealer knows your equipment, and will do 
all in his power to keep it operating and retain you as a 


satisfied Burdick customer. 


One Reliable Source of Supply for — 


DIATHERMY ELECTROCARDIOGRAPH 
INFRA-RED LAMPS ULTRAVIOLET LAMPS 


ELECTRIC STIMULATING APPARATUS 


*Burdick offers the most complete line of Council-Accepted physical 
medicine equif (See “App Accepted by the Council on 
Physical Medicine and Rehabilitation of the American “Medical 


Association,’ published by A.M.A., April 1, 1951, p. 48.) 


THE BURDICK CORPORATION 


MILTON. WISCONSIN 
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I LLE Equipment for 


Subaqua Hydromassage 
and Thermal Therapy 


ILLE precision-engineered Physical 
Therapy Equipment — distinguished 


for its excellence of design, quality 
, of materials and range of types— 
includes: Hydrotherapy Tank Units, 

Paraffin Baths, Mobile Sitz Bath, 

Folding Thermostatic Bed Tent, 


etc. Literature on request. 


ILLE 


ELECTRIC CORPORATION 
50 Mill Road, Freeport, L. I., N.Y. 


Combination 
Hydromassage Wading 
ond Treatment Tonk, 
Model HM-1100.—> 


< Combination Arm, Leg, 


and Hip Tank, Stationary 
Model HM-600. . 


THE onal 
WELCOME crv 


In that precious instant when new- 

born life hangs in the balance ... the dependable 
E & J resuscitator can mean victory . . . and the first 
welcome cry of life. 

The E & J machine adjusts itself to even the tiny 
lungs of premature infants, signals the operator when 
aspiration is required to remove mucus or other 
foreign matter, breathes for the baby until 
natural breathing is firmly established. 

The equipment enables your hospital to take positive, 
effective action when there is acute 

danger of a newborn life slipping 

away forever. You may see a demon- 

stration at no obligation...just write 

or phone any of the offices listed. 


The Breath of Life 


Ea) MANUFACTURING CO. 
BURBANK, CALIFORNIA 


THREE MONTH 
POSTGRADUATE COURSE IN 
CEREBRAL PALSY 


Limited at this time to qualified physicians 
physical and upational therapists) 


Dates: September 22-December 12, 1952 


A professional stat t of « letion will be 


granted by Columbia University upon satis- 
factory completion of the three months course. 


\ list of available sources for study scholar- 
ships which include living stipend will be sent 
upon request 


Sponsored by 
THE ORDINATING COUNCIL FOR 
EREBRAL PALSY IN NEW YORK CITY, INC 


OLLEGE OF H ANS & SURGEONS 
UNIVERSITY 
and the Various Diagnostic « 
Treatment Centers of Greater York 


For Full Information Write 
Miss Marguerite Abbott, Executive Director 
rdinating Council for Cerebral Palsy 
0 Park Avenue, New York 17, New York 
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For treatment by 


graduated electrical muscular contraction 


Sir Morton Smart’s Instrument 


Long recognized as a most effective means 
of inducing gradual movements in an 
injured joint, the Sir Morton Smart Instru- 
ment is designed specifically for the gen- 
eration of tetanizing (faradic) currents. 

The speed and degree of contraction 
and relaxation of the muscle is com- 
pletely under the operator's control. A 
modulating core is operated manually to 
induce a smoothly surging current from 
zero to any desired maximum (for con- 


traction) and back to zero again (for 
relaxation). The attractive appearance 
and light weight (13 pounds) make it 
equally adaptable to laboratory or out- 
patient usage. 

Ask your GE X-ray representative for 
a demonstration. Or write for illustrated 
Bulletin 7P-3233 to X-Ray Department, 
General Electric Company, Milwaukee 
14, Wisconsin, Room O.-5. 
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NEW DIRECTORY 


(1952-53) 


American Registry of 
Physical Therapists 
(Formerly American Registry of Physical Therapy Technicians) 
of the 
American Congress of Physical 
Medici 


is available at a cost of $1.00 
Address All Requests for Copy to 
AMERICAN REGISTRY OF 
PHYSICAL THERAPISTS 


30 North Michigan Avenue 
CHICAGO 2, ILLINOIS 


No other medical periodical gives you such © 
“wide coverage” in the field of physical medicine 
and rehabilitation as THE ARCHIVES 


If you are a teacher of physical medicine, a research 
worker, a physicist, or just a clinician—if you 
want to stay abreast of all that is new in physical 
medicine and rehabilitation —- you must read THE 
ARCHIVES. 


Each month you will find in this journal informa- 
tive articles, constructive editorials, physical medi- 
cine news, announcement of new books and a wealth 
of abstracted material dealing with every phase of 
physical medicine and rehabilitation. 


AMERICAN CONGRESS OF PHYSICAL MEDICINE, 


If you are not a subscriber to THE 
ARCHIVES — send in your subscription 
today. Sample copy will be sent on re- 
quest. Subscription price $7.00 per year; 
Canada, $8.00; elsewhere, $14.00 the 
year. 


30 No. Michigan Ave., Chicago 2. 
Please find enclosed check for $7. [) or bill me ( 
for one year's subscription to the ARCHIVES. 
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New government regulations regarding diathermy specifications go into effect June 
30, 1952. New crystal controlled Aloetherm answers all modern requirements for 
short wave diathermy. The equipment is efficient and practical in design, rugged, 
precision construction. It is built exclusively for Aloe to Aloe prin a Full 
type approval No. D-527 has been awarded Aloetherm by the Federal Communica- 
tions Commission. Available for immediate shipment. Backed by two year guarantee. 
Quality equipment at the market’s lowest price. Send for illustrated literature. 


JF7300—Aloetherm Crystal Controlled Short Wave Diathermy, complete with 
Electromagnetic Treatment Drum, Electromagnetic Inductance Cable with Spacers, 
Flexible Arm, and Line Cord 


JF7301—Same, but with Triple Electromagnetic Treatment Drum $764.50 


A. ALOE COMPANY «no svssivianies 
1831 Olive Street + St. Lovis 3, Mo. 
LOS ANGELES « NEW ORLEANS ¢ KANSAS CITY « MINNEAPOUS «+ ATLANTA « WASHINGTON, D. C, 
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INTERNATIONAL CONGRESS 
OF 


PHYSICAL MEDICINE 


LONDON 
JULY 14TH——JULY 19TH 
1952 


President 


THE RIGHT HON, LORD HORDER, «&.c.v.0 


Vice-Presidents 
BERNARD BARUCH, Esg@., U.S. A. 
DR. P. BAUWENS, Great Britain 
DR. G. BOURGUIGNON, France 
DR. S. CLEMMESEN, Denmark 
DR. F. S. COOKSEY, Great Britain 
DR. F. D. HOWITT, c.v.o., Great Britain 
DR. F. H. KRUSEN, U. S. A. 


Executive Committee 


O fhicers 
Chairman Dr. P. BAUWENS 
Honorary Treasurer Dr. F. D. HOWITT, cv.o. 
Honorary Secretary : Dr. A. C. BOYLE 


Assistant Honorary Secretary Dr. D. L. WOOLF 


O ffice 
45 LINCOLN’S INN FIELDS, LONDON, W.C.2 
Cable Address. COLLSURG, LONDON 


HISTORICAL NOTE 

During recent years the view has been widely expressed that an International 
Congress of Physical Medicine should be held, and at the International Congress on 
Medical Electronics held in Brussels in 1948, it was suggested that London might 
be a suitable place for such an event. To this end the British Association of Physi- 
cal Medicine was informally approached. The Council of this Association felt 
strongly that such an endeavor should be a regularly recurring event organized 
by a permanent international body, and undertook to foster the formation of such 
an international body. 

As a preliminary step, the Interim Committee of the International Federation of 
Physical Medicine was set up in May, 1950, under the Chairmanship of Dr. Frank 
Krusen, Rochester, Minnesota, U. S. A., with Dr. Svend Clemmesen, Copenhagen, 
Denmark, as Vice-Chairman. This Interim Committee issued reports on its activities 
and drafted regulations which were circulated to national Associations of Physical 
Medicine, with the object of securing international support and the nomination of 
national representatives. As a result of this Committee's further efforts, member- 
ship of the Council for the Co-Ordination of International Congresses of Medical 
Sciences was secured. Having decided that the first Congress under its auspices 
would be held in London, the Committee invited the British Association of Physical 
Medicine, as the national association concerned, to appoint a small committee with 
powers to form an independent Board of Management responsible for the organi- 
zation of an International Congress of Physical Medicine in 1952. At the Congress, 
which will be held in London, a meeting of the national representatives will be 
called and asked to form the International Committee of Physical Medicine. 
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SIMPLIFIED ELECTROTHERAPY * 
A New Stimulator for Home Treatment of Denervated Muscle 


SEDGWICK MEAD, M.D.+ 


ST. Louis 


Electrotherapy may be defined as the use of electric currents for their 
direct effects on tissues, and as ionic carriers. This definition excludes the 
various diathermies, which should be discussed under the term thermotherapy 
since they have not been proved to have other than thermal effects. No 
startling advances in electrotherapy have been made in the past 25 years; 
if anything, a welcome simplification has occurred, with the discard of cer- 
tain doubtful procedures. The purpose of this paper is to point out some 
of the procedures in which electrotherapy has proved valuable and to discuss 
the basic considerations for a simple, vet effective and intense program of 
electrotherapy. 

Passive Muscular Exercise 

Passive muscular exercise forms the greater part of electrotherapy. It 
is often used where it can do no good, while certain fruitful opportunities are 
neglected. With equipment presently available it is relatively ineffective for 
increasing strength or endurance of muscle. 

Electrical Stimulation of Normally Innervated Muscle. — The phrase “nor- 
mally innervated muscle” refers to muscle with an intact nerve supply trom 
the anterior horn cell peripheralward. Normal, nerve-muscle units are ex- 
citable to many types of currents, including direct, sinusoidal, thyratron 


discharges, square wave pulses, and many others. Since single shocks are 
not considered effective; such currents are delivered in barrages, the trigger- 
ing of which can be manual or automatic. The barrages can be rectilinear 


or surged . The frequency 


should be high enough to obtain temporal summation but not so high as to en 
ter the refractory period of nerve. There is a wide range of frequencies which 
are effective for producing a fused tetanic contraction. Many wave forms 
such as induced current (faradic) because of simplicity of instrumentation 
utilize the frequency of 60 cycles per second from the line voltage. In circuits 
where the duration and frequency are somewhat independent, a frequency ot 
about 100 per second is an efficient figure, and is relatively pain-free 
Electrotherapy is a valuable adjunct to the technique of muscle reeduca 
tion in early pyramidal tract hemiplegia, in marked alienation (inhibition) 
from trauma, acute arthritis, local pain, surgical procedures, and to a limited 
extent in hysteria. In spastic hemiplegia one should preferentially treat the 
inhibited and overstretched upper limb extensors and lower limb flexors, and 
then only for a few weeks. The use of tetanizing currents to prevent throm- 
boembolism, to control spontaneous movements of autonomous spinal cord 
segments, and to control pain in periarthritis and low back syndromes is at 
present controversial. 
Dosage of most tetanizing currents is unfortunately in terms of arbi- 
~ © Read at the Twenty-Ninth Annual Meeting of the American Congress of Physical Medicine, Den 


ver, Colorado, September 4, 1951. 
t From the Division of Physical Medicine, Washington University School of Medicine. 
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trary dial units because of the expense and difficult instrumentation involved 
in getting true voltage and current readings. It is a mistake to record or 
pay too much attention to these dial readings. They vary greatly from 
patient to patient and in the same patient from day to day, because of skin 
impedance changes. 

Electrical Stimulation of Denervated Muscle. — It is irrational to give pas- 
sive exercise by electrical stimulation in a situation where return of volun- 
tary control is impossible. In the denervation syndromes one should reserve 
enthusiastic therapy for nerve suture and similar situations where neuro- 
tization is confidently expected. It has been well established in experimental 
animals that daily stimulation of denervated muscle retards atrophy and 
leaves the muscle in better condition for reneurotization if reneurotization is 
possible.' Pollock, et al. state that such stimulation is effective in the rat 
but not in the cat. No conclusive data on human beings are available. 

The choice of currents in treatment of denervated muscle is restricted. 
Direct (galvanic) and 25 to 30 cycle sinusoidal currents are best known. 
Intolerance of the patient to pain produced by physiologically adequate 
amounts of current seriously limits their use. 


Diagnostic Criteria for Muscle Denervation 
Electrodiagnosis is a valuable adjunct to other clinical tests and criteria 
used in differential diagnosis. Some of these tests include electromyography, 
sweat tests, and skin impedance tests. In the presence of paralysis of skeletal 
muscle it is of importance to know whether such paralysis is central or peri- 


pheral, organic or functional. 

One of the bases for differentiating between central and peripheral paraly 
sis is the determination of excitability characteristics of the neuromuscular 
unit by artificial stimulation with electric current. The response of skeletal 
muscle which has lost its nerve supply by the process known as Wallerian 
degeneration is both qualitatively and quantitatively different from the re- 


TABLE 


Type of Current Normal ( Nen ve) Denervated (Muscle) 


Current 
of Response Single sharp twitch at on Sluggish contraction, repeti- 
and sometimes at off tive at high intensities 
Motor Point Present Absent 
Polar Formula Cathodal threshold usually Variable; usually equal 
lower than at anode 
lhreshold Lower than normal until 
(Rheobase) —_ reinnervation begins; then 
much higher 
Tetanizing+ Current 
Type of Response letanus (response normal No response or only at 
in hysteria and upper mo- extreme intensities 
tor neurone lesions) 


® Unidirectional current pulses of 5¢ milliseconds duration or longer 
* A barrage of discrete impulses, electronic or induced, of about 1 millisecond or less in duration. 

There are theoretical objections to the name tetanizing current, since brevity of the impulse, not its repetition 

is the essential feature 


sponse of the intact neuromuscular unit. Two types of current are usually 
chosen to bring out these differences: direct* (obsolescent term, galvanic) 
and tetanizingt (obsolescent term, faradic). The use of electric currents 


1. (a) Hines, H. M.; Thomson, J. D., and Lazere, B Physiologic Basis for Treatment of Paralyzed 
Muscle, Arch. Phys. Ther. 24:69 (Feb.) 1943. (b) Fischer, E.: The Effect of Faradic and Galvanic 
Stimulation Upon the Course of Atrophy in Denervated Skeletal Muscles, Am. J. Physiol. 127:605 (Nov.) 
1939. (c) Kosman, A. J.; Osborne, S. L., and Ivy, A. C The —— of Electrical Stimulation Upon 
the Course of Atrophy and Recovery of the Gastroc nemius of the Rat, Am. J. — 145:447 (Feb. 1946. 

8. Pollock, L. J.; Arieff, A. J.; Sherman, I. C.; Schiller, M.; Tigay, E.; Hiller, F.; Li ., and 
Yacorz oki, G. K. Electrotherapy in Experimentally Produced Lesions of Peripheral Nerves, Arch. 
Phys. Med. 32:377 (June) 1961 
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provides the basis for Erb’s classical Reaction of Degeneration (RD), 1883. 

In carrying out excitability tests on skeletal muscle, one should not fai! 
to test a normal homologous muscle. Excitability changes are not complete 
until about 14 days after injury to the anterior horn cell or nerve. 

Much experimental work has been carried out in an effort to devise better 
tests to determine differential excitability of normal and denervated muscle. 
Among these tests are chronaxie. strength-duration and strength-frequency 
curves, galvanic tetanus ratios, and accommodation constants. None of these 
tests has gained sufficiently wide acceptance to replace the older and simpler 
Erb’s test. 

Choice of Diagnostic and Therapeutic Instruments 

Manufacturing trends have taken two opposite directions: simplified 
equipment with a limited choice of diagnostic and treatment wave forms, 
and multi-choice consoles with a lavish display of possible currents and modi- 
fications. It is impossible to defend the selection of the second type of large 
and expensive instrument from any standpoint except research. Such devices 
are merely confusing to the average physician and therapist. 


Fig. 1. Photograph of a portable diagnostic stimulator. 


Diagnostic Instruments. — In the selection of a stimulator for diagnostic 
purposes, one needs only two basic wave forms: direct current, plus an 
induced or thyratron-triggered tetanizing current. Figure 1 shows a model 
designed to serve the needs of busy clinicians. It is easily portable from 
othce to bedside and incorporates features for simple, rapid diagnosis. It 
provides a direct current and a thyratron discharge (duration approxi- 
mately '2 millisecond, frequency approximately 100 per second). Duration 
of current flow is automatically regulated to flow in pulses of 0.1 second with 
an interval of 0.9 second. Automatic internal switching prevents corrosion 
difficulties with spring-type switches and also the jiggling of tissue caused 
by manual switching. A polarity switch is furnished for polar reversal test- 
ing, and the unit may be unipolar or bipolar in operation. Modifications can 
be easily made to deliver uninterrupted current for galvanic tetanus ratios. 
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Similar instruments are commercially 


The usual safeguards are provided 
available. 

Instruments for Treatment of Innervated Musele There are many modi 
fications and variations of the basic wave forms. Perhaps the most common) 


employed are thyratron discharges (Fig. 2a) and sinus jidal current (Fig. 2b). 
The thyratron discharges closely resemble true faradic (induced) wave forms 
(Fig. 2c), not as available in this country as the electronic circuits, True 


COMMONLY USED WAVE FORMS 
\ 


b c 


used for treatment of mner 


Photographs of wave forms commonly 
vated muscle 


faradic currents possibly have somewhat more “bite” than thyratron dis- 


charges, and there is no evidence whatever that they are any more effective. 


The criterion for any wave form should be one that produces a strong tetanic 


contraction with a minimal amount of pain 
Stimulator for Home Treatment of Denervated Muscle. In order to be 
realistic about treatment of denervated muscle, which sometimes requires 


Fig Photograph of stimulator for home treatment of denervated muscle 


year or more before reneurotization occurs, we designed a unit for home 
treatment. The home treatment program was devised with two purposes in 
mind: (1) to maintain the paralytic muscles in optimum nutritional condition 
for reneurotization and to keep fibrosis and atrophy at a minimum, and (2) 


a 
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to minimize the expense and inconvenience of frequent trips to the Physical 
Medicine Department, a factor of obvious importance to patients who live 
some distance from the treatment center. 

The prime requisites for a home-treatment unit, besides providing an 
adequate wave form for stimulation of denervated muscle, are safety and 
simplicity of operation. Figure 3 is a photograph of the home treament 
unit in This model automatically delivers direct current in pulses 
of 0.1 second with an interval of 0.9 second. The internal switching elim- 
inates interrupter keys and simplifies operation for the patient. It has a 
single telephone jack plug so that electrode wires cannot be connected in- 
correctly. The only controls for the patient to operate are the on-and-off 
switch and the current intensity knob. The ammeter may be omitted, since 
strength of contraction rather than milliamperage readings is stressed. Safety 
features include a heavy-duty transformer so that the patient is not directls 
in the line circuit and has double fuses rated low so that any slight overload 
in current will break the circuit. Galvanic burns are impossible. 

The cost of manufacture of such treatment units is about $100 each. The 
patient can rent the apparatus from the physician for a nominal sum, thus 
avoiding prohibitive costs for treatment and loss of work time and at the 
With the present shortage of 


use. 


same time getting much more continuous care. 


physical therapy personnel, such a program would help relieve the situation 


and release personnel for other needed treatments. Following nerve suture 
and restoration of joint mobility, patients in government hospitals may either 
be discharged on no treatment or retained in the hospital for a few minutes 
of electrotherapy treatment daily. When the per diem is $11.75 and up, this 
is expensive treatment indeed for 15 or 20 minutes a day. 

The patient will probably give himself larger shocks than he will endure 
from someone else, since he is in complete control of the instrument and can 
stop at any time. He should carry out stimulation at least twice daily, at 
maximum tolerable intensity, for about 15 contractions. The technique must 
be thoroughly demonstrated to him beforehand to convince him of its safety. 
Specific muscles to be treated are marked with silver nitrate and the patient 
is given a detailed instruction sheet. 

We have used this device on a limited number of patients, with no un- 
toward incidents. Final evaluation of treatment effectiveness will require 
some years and large numbers of patients. 


Summary 

1. The effective use of electrotherapy for stimulation of innervated and 
denervated skeletal muscle is discussed. 

2. Requirements for tvpes of wave forms and types of equipment are 
outlined, including elements of electrodiagnosis. 

3. A portable simple office diagnostic stimulator is described. 

4. A new home stimulator for prolonged daily treatment of denervated 
muscle at low expense is presented. 


Discussion 


Dr. Isadore Levin (Washington, D. C.): 
Dr. Mead has given us a good review of 
electrotherapy for innervated and dener- 
vated skeletal muscles. He has brought to 
our attention the latest terminology and 
thought in regard to the use of such cur- 
rents not only for therapy, but for electro- 
diagnosis as well. I agree with him when 
he states that the older Erb’s test is much 
simpler than most of the newer tests and 


therefore more in use at present for this 
reason 

Phe simple and inexpensive home-treat- 
ment unit that Dr. Mead describes sounds 
like a good idea provided the patient is 
intelligent and can be trusted to follow 
instructions and not to do himself harm. 
] can conceive where such a program can 
be carried out in a special case that needs 
treatment daily or twice daily. In cases 
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that may need therapy in the form of elec- made very easily. We decided against 
trical stimulation only several times a_ it on the basis of the fact that batteries 
week, I would prefer, if possible, to give gradually would run down and are ex- 
such stimulation in the department and tremely bulky. By using a stable apparatus, 


have the patient do the exercises at home. the characteristics of which would not 
rhis prevents the patient from losing con- change from month to month, we would 
tact with the physiatrist and allows close be better off 

supervision I stressed in the paper that frequency 


I would also like to suggest that a low of review of the patient is important. Doc- 
voltage battery apparatus might be safer tors who saw our exhibit at Atlantic City 
for home use and would be less dangerous were disturbed at the idea that maybe the 
in the hands of a patient than a machine patient would rent this apparatus from a 
plugged into a house current. I think |] commercial outlet, and not bother to see 


would feel less apprehension in prescrib- the doctor at all. I think that is happen- 
ing such home therapy with a battery- ing anyway with diathermy apparatus, and 
energized apparatus other devices. However, I believe it is less 


likely to happen in a situation where the 

patient has it explained to him that we 

are waiting for regeneration of the nerve 

supply, that periodic review is necessary, 

I have no objection whatever if any of | and that unsupervised treatment is com- 

4 you are interested in using an alternative pletely ineffective and sometimes even 
apparatus, Such an apparatus can be dangerous. 


Dr. Sedgwick Méad (St. Louis, Mis- 
souri, closing): I want to thank Dr. Le- 
vin for his remarks 


SOME EFFECTS OF CEREBRAL DIATHERMY ON 
NORMAL ADULTS * 


EMERY K. STONER, M.D., M.Sc. (Phys. Med.) 


Instru tor in Physical Medicine 


and 


HERBERT SHAPIRO, Ph.D. 
Assistant Professor of Physical Medicine 


PHILADELPHIA 


The effects of cerebral diathermy have been studied from various aspects. 
These include: changes in cerebro-spinal fluid,’ and in the chemistry of blood ? 
: abolition of diuresis in the dog due to aminophylline, or in man due to water 
ingestion™”; and alterations in spinal temperature,‘ and endocrine secretions.® 
Cerebral diathermy has been used clinically for the treatment of essettial 
‘ hypertension, pituitary dysfunctions, headaches, dizziness and numerous other 
symptoms. At the present time, it 1s used empirically in the treatment of 
hemiplegia due to cerebral thrombosis, where it is believed that the heating 
will increase local blood supply, presumably by relaxing the vessels which 

are in spasm surrounding the area of thrombosis. 
Actually, little can be found in the literature concerning the physiologic 


* Read at the Twenty-Ninth Annual Meeting of the American Congress of Physical Medicine, Denver, 
Colo., September 8, 1951 

© Aided by a grant from the National Foundation for Infantile Paralysis, 3 

* From the Center for Instruction and Research in Physical Medicine, Graduate School of Medicine, 
University of Pennsylvania 


1 Martucci, A. A.; Hadden, S. B., and McGlone, B.: Treatment of Hemiplegia, Arch. Physi Ther., 
X-Ray, Radium 15:734, 1934, 
2. aooney, % M., and Borkovic, E. J Changes Produced in O2 and CO: Comtent of Arterial and 
Venous Blood of Brain During Diathermy for General Paresis, Am. J. Physiol. 136:1 94 
(a) Michez, J Sur l'inhibition de la diurése euphyllinique aprés diathermiie csieadiaiinie 
Compt. rend. Soc. de biol. 126:1259, 1937. (b) Bentz, W. u. Marks, H.: Untersuchungen zur Diurese. 


Ill. Mitteilung Die Wirkung der Diathermiebeha eins der Hypophysen gegend auf den Wasseraushalt, 
Arch. f. exper. Pathol. u. Pharmakol. 175:169, 193 
4. Bierman, W., and Feitelberg, S Extieenee of Short Wave Current on Intraspinal Temperature, 
Arch. Phys. Ther. 25:263, 1944 
Samuels, J. Short Wave Treatment of the Endocrine System, Arch. Phys. Ther., X-Ray, Ra 
dium ‘Is: 13, 1938. 
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effects of cerebral diathermy, especially in normal persons. This study on 
normals was undertaken as an exploratory investigation in that direction. 


Method 


All procedures were carried out in a constant temperature room, set at 
temperatures varying from 16 to 27 C. The fluctuation in room air temper- 
ature was approximately 1.6 C. during each experiment. Each procedure 
consisted of a thirty to sixty minute conirol period followed by twenty min- 
utes of cerebral diathermy, after which there was a follow-up period of at 
least thirty minutes. Pulse, respiration and blood pressure were noted at 
approximately five minute intervals, while temperatures of the rectum, mouth, 
right great toe, right middle finger, right and left temples, left ear lobe and 
rooni air temperature were recorded, every two minutes, by means of copper 
constantan thermocouples and a Brown automatic recording potentiometer. 
Temperature measurements were precise to at least 0.05 C. 

The diathermy apparatus utilized was an F. C. C. approved type 27.12 
megacycle machine. Llectrode pads 5x8 inches, '4 inch thick, were tied in 
place on the head bilaterally using four layers of turkish toweling for spac- 
ing (figure 1). Shin tolerance was used as a guide for dosage. 


| 


Fig. 1. — Method of experiment, showing diathermy apparatus, Brown recording poten- 
tiometer, and electrode pads in place on subject. 


Fourteen procedures were carried out on eight normal subjects (6 men 
and 2 women). The thermocouples on the head were insulated during the 
heating period to prevent local burning. Three control runs were made using 
similar technique, except that the diathermy machine was not turned on. 


Results 


(a) Body and Skin Temperatures, — Body temperature (rectal and oral) 
was little changed by cerebral diathermy, as shown in figure 2. Rectal tem- 
peratures were quite constant, usually to 0.1 C. or better, whereas oral tem- 
peratures generally rose in the order of 0.2 to 1 C., as might be expected from 
proximity to the heating electrodes. The room air temperature varied cycli- 
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cally (figure 2), and finger and toe temperatures followed the air temperature 
eycies The temperature of the face, as measured by thermocouples attached 


CONTROL subyect: 
pods and towel on in shorts 
head, but no diathermy 
RECTAL 
ORAL 


40 


| 


9 


ROOM AIR 


10 20 30 40 50 60 70 80 


MINUTES — 


Fig. Control experiment Note cyclic variation in the room air temperature and 
how finger and toe temperatures follow it. 


to the ear, and right and leit temples, was invariably increased. Erythema 
of varying degrees was noted. .\ thermocouple applied to the back of the 
neck likewise showed a rise in skin temperature. Increase in skin temperature 
of the face and head was simply the result of local heating due to close con- 
tact with the electrodes. Figure 2 shows also a control experiment. 

When the air temperature was approximately 23 C. cerebral diathermy 
caused a partial peripheral vasodilatation as evidenced by increased finger 


and toe temperatures (figure 3). 


av room temp. 23.3 * subject: £.K.S. 
40 shorts, light blanket 


| ear lobe 


rg toe 


20 minutes cerebral diathermy 


finger 


2.5 MINUTE INTERVALS 
Fig. 3 - Effect of cerebral diathermy on oral, rectal and skin temperatures. Ob- 


serve increased finger and toe temperatures after diathermy, showing partial vaso- 
dilatanon of the toe and complete vasodilatation of the finger 
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In none of our cases was complete general peripheral vasodilatation pro- 
duced by cerebral diathermy. The criterion for full vasodilatation in the 
normal individual as given by Montgomery, et al.* is digital temperature ris- 
ing to a level between 31 and 34 C. When the room was cold enough to 
give rise to intense vasoconstriction, cerebral diathermy did not produce de- 
tectable vasodilatation (figure 4). 


av. room temp. 23°C subject: EKS. 


40 
shorts; subject felt cold 


‘| 


r.m.finger 


0 0 


50 60 70 


20-30. 4 
MINUTES — 


20 minutes cerebral di 


Fig. 4 - Failure of cerebral diathermy to produce peripheral vasodilatation in the 

presence of marked vasoconstriction. Compare the results in this graph, where the 

subject felt cold, with fgure 3, where the subject was under a light blanket, and felt 
comfortable. 


(b) Pulse, Blood Pressure and Respiration. — There was usually no sig- 
nificant change in pulse, blood pressure or respiration during mild diathermy ¢ 
of 20 minutes duration. With longer treatment, the subject may perspire 
freely and show increase of pulse rate and blood pressure, as observed also 
by Martucci, et al." One subject complained of headache during the latter 
part of a 37 minute exposure. Several subjects at rest normally had irregular 
respirations and this did not change with diathermy. Figure 5 shows a ty- 
pical blood pressure, pulse and respiration record. 

(c) Estimation of Time. — Although quantitative measurements were 
made of skin temperatures, the temperature of the brain remained an un- 
known factor, since thermocouples obviously could not be directly inserted. 
Yet the basic assumption in the use of cerebral diathermy is that a rise of 
brain temperature results. From the work of Hoagland and Perkins,’ it is 
known that subjective estimation of time is a function of body temperature, 
and accordingly an attempt was made to use this information as a guide to 
cerebral temperatures. Subjects were requested to indicate at regular inter- 
vals their estimate of the passage of time by tapping seconds on the bed 
with the left index finger, and the time for thirty taps was measured with 
a stopwatch. Averages were taken of sets of determinations during appli- 
cation of diathermy, and during the pre- and post-diathermy periods, A 
complicating factor became at once evident, appearing uniformly in all sub- 


6. Montgomery, H.; Naide, M., and Freeman, N. E. The Significance of Diagnostic Tests in 
the Study of Peripheral Vascular Disease, Am. Heart. J. 21:780, 1941. 
7. Hoagland, H., and Perkins, C. T.: Some Temperature Characteristics in Man, J. Gen. Phys 
iol. 18:399, 1935. 
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jects, viz., the supervention of drowsiness of varying degrees with the ap- 
plication of diathermy, (and the illusion of warmth over the body). During 
the heating period subjects had increasing difficulty in concentrating on tap- 
ping. Together with the question of the importance of the role of training 
in making measurements of this nature (subjects were simply asked to tap at 


subject: HS. 


MINUTES 


Fig. 5. —-Effect of mild cerebral diathermy on pulse, respiration and blood pressure. 
ote absence of any significant effect. 


what they considered second intervals), the drowsiness factor made it dif- 
ficult to utilize subjective estimation of time as an index to temperature of 
the cerebral tissues. 

In experiments reported by Mangold, et al. (abstracted in American 
Journal of Medical Sciences, 221:712, June, 1951, entitled, “Blood Flow and 
Oxygen Consumption of the Human Drain During Sleep”) it was found that 
the cerebral blood flow of eight healthy young men averaged 58.0 cc./100 
gm./min., after some twenty hours of wakefulness, and increased to 63.7 
cc. during sleep. Cerebral oxygen consumption was not significantly 
changed. The increase in cerebral blood flow was attributed to a decrease 
in cerebrovascular resistance. In the present experiments, cerebral diathermy 
produced drowsiness. Martueci, Hadden and McGlone™ stated that insomnia 
in man was consistently relieved by cerebral diathermy. 

After diathermy was stopped the languid feeling disappeared, subjects 
felt alert, and were able to tap second intervals without hesitation or stopping. 
Upon arising, after the follow‘up period, there was generally a feeling of 
weakness, tiredness in the legs, and in one case slight muscular incoordina- 
tion of the legs for several hours. This is interpreted as a persisting effect 
on the motor area of the cerebral cortex, or on the cerebellum, rather than 
a direct muscular effect. No other subjective symptoms were noted. 


Discussion 
Mart and Miller® in a study of the effect of diathermy on coronary blood 
flow in dogs, using a method admittedly open to criticism, found that al- 


8. Mart, J. A., and Miller, J The Effect of Diathermy on Coronary Flow An experimental study 
on dogs, Am. Heart J. 28:390, 194 
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though heart muscle temperature was increased there was no increase of 
blood flow over that of the controls. Various clinical reports**® have em- 
pirically attributed to diathermy a definite efficacy in the treatment of angina 
pectoris. 

It is probable that where blood supply is diminished below normal be- 
cause of spasm, heat can increase the circulation toward normal by inducing 
a moderate degree of vasodilatation. The same argument can be advanced 
for suggesting the use of cerebral diathermy in the treatment of hemiplegia. 
It has been shown by Martucci, Hadden and McGlone”™ that pial vessels do dilate 
during diathermy, but the problem of proving that the circulation in any given lo- 
calized area of injured brain can be increased is a difficult one. The present day 
techniques of determining cerebral blood flow by the N,O method of Kety 
and Schmidt" or the dye method of Gibbs, et al.’* do not provide such spe- 
cific information ; neither do current techniques of arteriography, electroence- 
phalography or photography of the retinal vessels. The pial vessels together 
with their intracerebral branches are equipped with nerves. Removal of 
sympathetic and parasympathetic innervation does not denervate cerebral 
vessels completely.’ Stimulation of the cervical sympathetics causes mild 
constriction of the pial vessels, except in the parietal region.’ Pentylenetet- 
razol (Metrazol®) administered to monkeys" and caffeine to cats under 
amobarbital (Amytal®) (but not ether) anesthesia’ have been found to 
dilate cerebral vessels. Cobb and Lennox" have summarized the effects of 
drugs on cerebral vesels in animals (including man). 

According to Forbes, et al." (see also Cobb, et al."*) stimulation of the 
vagus, aortic and carotid sinus nerves produces pial vasodilatation only in- 
directly as a consequence of reflex splanchnic vasodilatation with subsequent 
fall in blood pressure. It is held that only by this fall are the cerebral ves- 
sels affected. The pial vessels appear to dilate because of sudden slowing 
of the blood flow, due to lowered pressure. This vascular reaction is im- 
portant in that it permits the cortex to obtain more oxygen than would 
otherwise be possible when the blood pressure falls to a dangerously low 
value. 

Our present day feeling concerning cerebral circulation is that the cere- 
bral vessels are to a large degree independently controlled by both nervous 
and chemical influences."® In cerebral thrombosis, it is postulated that early 
there is only a very small area of damage surrounded by a larger area of 
tissue suffering from anoxia due to vasospasm. Therefore, any method 
which would tend to relieve vasospasm should benefit those persons with 
cerebral thrombosis, if instituted early enough. Injections of Metrazol®, caf- 
feine or neostigmine (Prostigmine®) stellate ganglion blocks and heat in 
the form of diathermy are the procedures which have been followed in the 
attempts to achieve this. 


9. (a) Blackman, W. W., and Richardson, J. L.: Diathermy in Coronary Thrombosis, Arch Phys. 
Ther., X-Ray, Radium 19:412, 1958. (b) Hyman, A. C Electrocardiographic Control of Diathermy in 
Angina Pectvis and Coronary Artery Disease, Arch. Phys. Ther., X-Ray, Radium 14:270, 1933. 
in Angina Pectoris and Coronary Artery Disease, Arch. Phys. Ther., X Ray, Radium 14:27 0, 1933. 

10. Martucci, A. A.; Hadden, S. B., and McGlone, B.: Pether Studies With Transcerebral Dia- 
thereny, Arch, Phys. Ther., X-Ray, Radium 18:426, 1937 

ety, S. S., and ‘Schmidt, C. F.: The Nitrous Oxide Method for the ¢ e De 
of — Blood Flow in Man, Theory, Procedure and Normal Values, J. Clin. “Invest. 2: 476, “1948. 
12. Gibbs, F. A.; Maxwell, H.. ‘and Gibbs, E. L.: Volume Flow of Blood Through the Human 
Brain, Arch. Neurol. and Psychiat. 57:137, 194 
“horobski, J., and Venfield, W.: Cer ebral bh + of Nerves and Their Pathway from the 
Medulla Oblongata, Arch. Neurol. and Psychiat. 28:1 
14 , and Lennox, W. G.: Cerebral Cinculation iditede Control and Clinical Phenomena, 


The Present Status of Knowledge Concerning the intrinsic rm of the Cere- 
bral the Effects of Functional Derangements in It, Fed, Proc, 3:23 44. 
Finesinger, J. E Cerebral Circulation, XVIII. Effect of Caffeine on ‘Cocoa Vessels, Arch. 
Neurol. and Psychiat. 28:1290, 1932. 
17. Forbes, H. S.; Mason, G., and Wortman, R. C.: Cerebral Circulation, XLIV. Vasodilatation 
4 the Fie | Following Stimulation of the Vagus, Aortic and Carotid Sinus Nerves, Arch. Neurol. and Psy- 
chiat 334, 1937. 
18, ‘obb, S., and Finesinger, J. E erebral = = XIX. The Vagal Pathway of the Vaso- 
dilator Arch. Neurol. and Pevchiat. 1243, 1932 


Fe 


ARCHIVES OF 


PHYSICAL MEDICINE 


May, 1952 


Since cerebral diathermy, properly controlled, can be given easily, quickly 
and safely to patients, clinical investigation and use of it is warranted. 


Summary and Conclusions 
1. Mild cerebral diathermy in normal adults produced no marked change 
in blood pressure, pulse or respiration (figure 5). 


2. Cerebral diathermy, 


like diathermy elsewhere on the body, 


can cause 


peripheral vasodilatation if environmental temperature is not too cold for a 
given individual, and if the quantity of heat developed is sufficient (figure 3). 


3. Cerebral diathermy 


produced drowsiness and reduction in ability to 


concentrate, both objectively and subjectively. 
4. Following cerebral diathermy there was mental alertness, but physi- 
cally a feeling of tiredness and weakness of the lower extremities which was 


transient in nature. 


Discussion 


Dr. Albert A. Martucci (Abingdon, 
Pa.): I have kept in contact with the sci- 
entific work of Dr. Stoner and Dr. Shapi- 
ro concerning the effects of cerebral dia- 
thermy on the adults. I wish to congrat- 
ulate the authors on this difficult and sci- 
entific approach to the problem of cerebral 
circulation. There is no question that there 
is need for further scientific exploration 
concerning the effect of cerebral diather- 
my. 
New methods of approach to this prob- 
lem are in the making. At the time of our 
original investigation in ‘transcerebral dia- 
thermy, conventional diathermy or long 
wave diathermy was the only type of ap- 
paratus available. Later, records were se- 
cured by the use of an ultratherm of six 
(6) meter wavelength No attempt was 
made to calibrate room temperatures or the 
effect of reflex surface temperature, and 
for this reason I believe the work of Ston- 
er and Shapiro gives us more proper sci- 
entific data than which have already been 
obtained 

We have to assume empiric ally that tem- 
perature of the brain is increased and cir- 
culation of the brain is increased. We must 
also assume that the oxygen content of 
the brain cell is increased by the improved 
circulation These assumptions are made 
as a result ef the scientific work on the 
effects of diathermy upon other tissues of 
the body 


Kety has attempted to demonstrate the 
values of cerebral circulation and metab- 
olism, and his methods of determination 
are exceedingly complicated to formulate. 
Shenkin, Harmel and Kety have demon- 
strated the dynamic anatomy of the cere- 
bral circulation. Kolb and Talbott have 
described the quantitative studies of the 
cerebral capillaries. But, my work with 
Hadden oad McGlone, and our clinical ob- 
servations, demonstrated especially in the 
diathermy applications to the hemiplegic 
brain, that a certain amount of relaxation 
was obtained in the spastic extremities, 
and improvement in sleep was noted. Im- 
provement in mental condition, from a mo- 
rose, depressed feeling to one of cheerful- 
ness and hope was also noted. There was 
also improvement in speech. The above 
improvements have also been noted in the 
recent introduction of the stellate ganglion 
block. I refer to the recent works of Dr. 
Ruben of Philadelphia. I feel, after six- 
teen (16) vears of clinical use, that cere- 
bral diathermy is a safe procedure. 

A word of caution must be given that 
this type of treatment should not be given 
promiscuously without definite study and 
evaluation of the patient. There is no 
doubt that further direct scientific data are 
necessary to corroborate the above clinical 
results. I hope that Drs. Stoner and Sha- 
piro will continue their study, so that more 
scientific data can be obtained. 
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PRECISION OF ELBOW FLEXION ERGOGRAPHY UNDER 
VARYING DEGREES OF MUSCULAR FATIGUE * 


H. HARRISON CLARKE, Ed.D. 


SPRINGFIELD, MASS. 


Purpose of the Study 


As a preliminary investigation into strength proportions relative to work 
output, Fjeldal' studied the following two factors: (1) the precision with 
which ergographic measurement of elbow flexion movements may be applied 
to untrained subjects; and (2) a survey of ergographic weight loads to use 
in fatigue measurement of this same muscle group. Difficulty was encoun- 
tered in using ergograph as a precision instrument for laboratory experi- 
mentation: Fjeldal obtained a correlation coefficient of 0.74 between repeated 
elbow flexion ergographic fatigue tests on the same subjects. 

The present project was undertaken to study more exact methods of ap- 
plying erography. Specificially, it had three major purposes related to the 
precision of elbow flexion fatigue testing, as follows: (1) To determine the 
effect upon precision of ergographic testing of improved methods of stabiliz- 
ing the subjects and of co-ordinating their relation to the ergograph under 
conditions of mild to moderate muscular fatigue; (2) to study the effect 
upon results obtained from ergographic testing of repeated practice sessions 
by the subjects; (3) to investigate the effect upon precision of ergographic 
testing of different weight loads, including conditions inducing exhaustion 
efforts. 


The Subjects 


The subjects utilized in this research were thirty-one male students at 
Springfield College, nearly all of whom were upper classmen. In their se- 
lection, the following criteria were applied on the basis of prior acquaintance 


with the subjects and observation of them during the initial stages of the 


study: 
(1) No prior experience with ergographic exercise; (2) complete will- 
ingness to cooperate at all times during the experiment; (3) possession of a 
sufficient sense of rhythm to keep in time with a metronome. 

The selected subjects were paid an hourly wage of $1.00 as an additional 
incentive to participate fully in the study. 

Inasmuch as the subjects participating in this research were physical 
education majors, they were thought to be physically superior to college stu- 
dents in general. Because the nature of the subject might be a factor in the 
results of an experiment requiring sustained physical effort, data were col- 
lected to define further the physical status of the group. Following is a brief 
summary of these data: 

(1) Age. — Mature: between 20 and 26 years, with a median age of 24 years. 

(2) Height. — Fairiy normal: between 64 and 74 inches; interquartile range from 67 
to 70 inches, inclusive; median height of 69 inches. 

(3) Weight. — Heavier than normal for height, due to body type and muscular de- 
velopment: between 134 and 200 pounds; interquartile range from 153 to 171 pounds inclus- 
ive; median weight of 160.5 pounds. 

s. Read at the Twenty-Ninth Annual Session of the American Congress of Physical Medicine, Denver, 
Colorado, September 6, $1. 

1. Clarke, H. H.: Research Projects Utilizing Objective Strength Tests by Cable-Tension Methods. 

Unpublished Report, Springfield College Library, 1950, chapter VIII, 
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(4) Strength Index? \bove average in gross strength: between 2225 and 3836; in- 
terquartile range from 2630 to 3100 inclusive; median SI of 2987 

(5) Physical Fitness Index Above average: between 75 and 150; interquartile range 
from 93 to 120 inclusive; median of 103.5 

(6) Body Build Athletic types: somatotypes* of subjects, in general, dominantly 
mesomorphic ; some tendency toward ectomorphy 

(7) Athletic Activity \ctive in athletics during current year: all subjects engaged 
in intramural athletics; 59 per cent were on junior varsity teams; 56 per cent on varsity 
teams 


The Ergograph 


F. A. Hellebrandt, M.D., et al.) have provided a comprehensive review 
of the origin and development of ergography. Mosso* is credited with de- 
signing the first ergograph, which was utilized for exhaustive studies on the 
fatigue of human muscles, confining the research to finger movements. In 
the years which followed, many changes in this instrument were proposed 
and utilized in muscle fatigue experimentation. None of these, however, 

ad could compute accurately the total work done by contracting muscles as the 
angle of pull changed throughout the range of motion of the joint. 


Fig. 1 Diagram of construction of adjustable shoulder and foot braces utilized to stabilize 
subjects in elbow flexion ergography 


More recently, Kelso, in cooperation with Hellebrandt, devised a bell 
crank, or wheel and axle, in place of the Mosso sling. A bar was attached 
to the wheel and the part of the body under study (1. e., the forearm, as in 
this research) moves this bar which in turn moves the wheel. Thus, the 
angle of resistance remains the same during the entire movement. 


Located in the tower of the ergograph are two counters: one of these 
records the number of movements made by the subject; the other is a dis- 
tance meter which records cumulatively in centimeters the total distance the 
subject raises the load. Attachments for a kymograph, electro-magnetic sig- 


2. The Strength Index is the gross score obtained from the following tests: lung capacity, mght and 
left grip strengths, back lift, leg litt, and arm strength (obtained from push-ups and pull-ups). See: Clarke, 
H. A Application of Measurement to Health and Physical Education. Ed 2, New York, Prentice-Hall, 
Inc., 1950, chapter VIII 

3. The Physical Fitness Index is computed by dividing the individual’s strength index by a norm 
for his sex, weight, and age. A PFI of 100 is an average score for normal populations. 

4. Sheldon, W. H.; Stevens, S. S., and Tucker, W. B. The Varieties of Human Physique. New 
York, Harper & Brothers, 1940 

5. Hellebrandt, F. A.; Skowlund, H. V., and Kelso, L. E. A. New Devices for Disability Evalua- 
tien: 1. Hand, Wrist, Radioulnar, Elbow, and Shoulder Ergograph, Arch. of Phys, Med. 39:23 (Jan.) 1948. 

6. Mosso, A Fatigue, translated by M. and W. B. Drummond. New York, Putnam, 1904, 
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nal, mechanical chronograph; synchronous motor, and voltage reduction and 
insulating transformer are provided. 

Hellebrandt and associates have used the Kelso ergograph extensively 
in studies pertaining to disability evaluation. The same type of instrument 
was utilized in this research to measure the fatiguability of the elbow flexor 


Fig. 2. Position of subject for elhow flexion test bouts with Kelso-Hellebrandt e1gograph. 


muscles; this was constructed under the direction of Professor Kelso at the 
College of Engineering, University of Wisconsin. Guidance in the use of the 
ergograph was provided by Dr. Hellebrandt. 

Ergographic Testing Techniques 

A basic problem of this research was so to control the subjects and co- 
ordinate them to the ergograph that precise (repeatable) results could be 
obtained. In an earlier study in the precision of ergography, Fjeldal’ had 
difficulty in stabilizing his subjects while they were performing elbow flexion 
exercises. As a consequence, based upon suggestions made by Hellebrandt, 
special adjustable braces were attached to a plinth to hold the subject’s 
shoulders and feet in proper position. Details for the construction of these 
braces appear in figure 1. 

In determining the techniques of ergographic testing for this experiment, 
every effort was made to objectify them so that different testers could ob- 
tain comparable results. The techniques are illustrated in figure 2: 

1. Prior to the initial test bout each day, an elbow flexion strength test 
was administered to each subject. This testing technique was based on 
cable-tension methods, as developed by Clarke and his associates,* illustrated 
in figure 3 and described under that subtitle. 


8. Clarke, H. H.: ingcesemens of Objective Strength Tests of Muscle Groups by Cable-Tension 
Methods, Research Quarterly 21:399 (Dec.) 1950, 
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la. Position. — The subject lies supine, with hips and knees flexed, the feet 
resting on the table, and the free arm on the chest. The arm being tested is 
adducted and extended at the shoulder to 180 degrees; the elbow is flexed to 
115 degrees; and the forearm is in mid-prone-supine position. 

Ib. Attachment \ strap is placed around the forearm midway between 
the wrist and elbow joints. A cable is attached below and at the feet of the 
subject; it is arranged at a right angle to the forearm and parallel with the 


median line of the body. 


Fig. 3. — Elbow flexion strength test by cable-tension methods. 


lc. Stabilization The tester prevents elevation of the elbow and abduc- 
tion of the upper arm by bracing. 

ld. Strength Record The amount of tension the subject can apply to 
the cable is recorded with a tensiometer. 

2. A load equal to a selected proportion of each subject’s elbow flexion 
strength was placed on the ergograph carrier. 

3. The position of the subject’s body for each ergographic test bout was 
the same as for the elbow flexion strength test. The shoulders and feet were 
placed firmly against their respective braces. 

4. The left arm was tested in each instance. The center of the elbow 
joint was located opposite the bell-crank shaft of the ergograph. 

5. At the end of the lever arm, an archery arm guard was attached, lined 
with 14-inch sponge rubber pad for comfort. The arm guard was strapped 
firmly to the subject’s forearm 

6. Before testing, each subject was permitted two or three preliminary 
elbow flexions in order to be sure that the adjustments to the ergograph were 
correct and comfortable and to accustom him to the resistance that must be 
moved with each contraction 

7. The numbers on the repetition counter and distance meter were re- 
corded prior to each test bout. 
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8. The metronome, set for one-second movements, was started. The 
subject began his movements when ready. The tester counted the cadence 
aloud, so that the subject was constantly aware of the number of movements 
completed. 

9. Throughout the test bout, the subject continued to flex and extend 
his elbow, keeping in cadence with the metronome and obtaining maximum 
movements throughout. The necessity for maintaining the cadence was 
stressed, even though the subject was unable to make full flexion movements 
as the test bout progressed. 

10. The repetition counter and distance meter were read immediately af- 
ter the completion of each test bout. The repetition counter provided a check 
on the number of movements each subject made. The cumulative distance 
the subject lifted the weight load was determined from the distance-meter 
readings. This distance (in centimeters) was multiplied by the weight of 
the load (in grams). Thus, the amount of work done for each test bout was 
recorded in centimeter-grams. The effect of tiring muscles is reflected in 
this score by inability to raise the forearm the full distance. The same effect 
would be obvious on a kymograph tracing by shorter lines on the graph. 


Control of Experimental Factors 


In general, the following experimental factors, which might logically in- 
fluence the results of ergographic testing were controlled in this research: 


1. Training of Testers. — Before recording ergographic test scores, the testers were 
instructed in testing techniques and went through a period of supervised practice. 

2. Rotation of Testers. — The testers systematically changed their testing assignments 
as the experiment progressed. In this way, it was possible to determine the precision of 
ergographic testing when different testers are involved. 

3. Orientation of Subjects. — Prior to testing, the subjects were briefed regarding the 
purposes of the experiment; and the testing techniques were described and demonstrated. 
No practice on the ergograph was permitted, as one phase of the study was to determine 
the practice effect on elbow flexion ergography. 

4. Scheduling Subjects. — Each subject was scheduled for testing on the same day and 
hour each week of the experiment in order to reduce the possible effect of changes in daily 
activities on ergographic performance. 

5. Duration of Test Bouts. — With the exception of all-out efforts made by the sub- 
jects at the end of the research, the length of test bouts was standardized at two minutes each. 

6. Cadence of Test Bouts. — The cadence for all test bouts was set at one contraction 
and relaxation of the elbow flexor muscles each two seconds. Thus, the subject completed 
sixty movements during each two-minute period. 

7. Length of Lever Arm. — Since individuals with long arms might be at some dis- 
advantage when exercising on the ergograph, the length of the lever arm on the ergograph 
itself was placed at eight inches. 

8. Ergograph Weight Loads. — The amount of ergograph weight load for each subject 
was determined objectively by taking a definite proportion of the strength of his elbow 
flexor muscles. 

9. Rest Between Bouts. — A rest period of ten minutes between test bouts during daily 
testing of each subject was adopted as standard performance. This amount of rest was 
justified on the basis of Yochelson’s finding that 95 per cent recovery in ergographic per- 
formance resulted from eight-minute rest periods.® 


Precision of Ergographic Testing Under Conditions of Mild to Moderate 
Muscular Fatigue 
Procedure, — The first experimental phase of this research was to determine 
the precision with which ergographic testing of the elbow flexor muscles can 
be applied utilizing the techniques and procedures described. For this pur- 
pose, the ergograph weight load for each subject was only sufficient to induce 
mild to moderate muscular fatigue; in no instance was an exhaustion state 


ochelson, S.: Effects $ Rest Pauses on Work Decrement, New Haven, Unpublished Doctoral 
yale University, 1930, p. 
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reached. Thus, the additional complications encountered in exhaustion efforts 
were avoided. 

The amount of weight placed on the ergograph carriage for each subject 
was a one-eighth proportion of the strength of his elbow flexor muscles. 
Fjeldal had previously found that all of his subjects could complete test bouts 
with this proportion. 

Each subject was scheduled once each week for three weeks; four test 
bouts were completed at each session. Thus, the results of twelve test bouts 
were recorded during this phase of the experiment. 

Weekly Precision Testing In order to obtain an index of precision for 
ergographic objectively testing, coefficients, in the form of coefficients of cor- 
relation were computed for each week of testing. These coefficients repre- 
sent the degree of repeatability of results obtained in ergographic testing by 
the same subjects with the tests being given by different testers. The corre- 
lations appear in table 1. 


Taste | Objectivity Coefficients Between Test-Bouts for Each Week of the Experiment 


Bouts First Week Second Third Week 
l vs. 2 97 
2 vs. 3 96 07 98 
3 vs. 4 90 


As 0.90 is the accepted standard indicating desirable objectivity for physi- 
cal performance tests, the precision of ergographic testing was found to be 
entirely satisfactory under the conditions defined and with the type of sub- 
jects utilized in this experiment. These results were amply verified with nine 
such correlations, ranging from 0.90 to 0.98. 

Inter-Week Testing A further step in determining the precision of ergo- 
graphic testing was to correlate the results of the last test bout each week 
with the first test bout of the following week. These correlations were found 
to be low, as follows: 


Coefficient of” 
Correlation 


1. Last test, first week, ws. first test, second week ues eae 47 
Last test, second week, ws. first test, third week ‘ aie 53 


An attempt was made to account for these low correlations. A possible 
cause could be differences in elbow flexion strength in the weekly testing, 
which, of course, would result in different weight loads to be placed on the 
ergograph. A realization on the part of the subjects that their best pull would 
mean heavier weights might well account for this situation, although maxi- 
mum efforts were encouraged at all times by the testers. 

To check on this possibility, correlations were computed between elbow 
flexion strength scores obtained by the subjects for the first, second, and 
third weeks. The resulting coefficients were as follows: first and second 
weeks, 0.43; second and third weeks, 0.52. As the established objectivity 
coefficient for the elbow flexion strength test is 0.92, these results confirm 
the hypothesis that the strength test results for the various weeks were not 
consistent. 

As a further check on inter-week consistency in ergographic testing, 
the weight load for the first bout of the fourth week of testing was kept the 
same for each subject as the amount used the preceding week. The corre- 
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lation between ergographic test scores for this test bout and the last bout 
of the third week was 0.91. Thus, the precision of the ergographic testing 
of elbow flexion muscles appears assured. However, this latter experience 
does emphasize the need for careful strength testing to determine ergograph 
weight loads, if a comparison of total work done is to be made. 

Length of Ergograph Lever Arm. Throughout this research so far, the 
length of the ergograph lever arm remained constant at eight inches. In 
order to determine the effect on ergographic performance with different 
lengths of lever arms, the subjects were tested in ths usual manner during a 
single period of testing with the following lengths: (1) the regular eight 
inch length; (2) at a point midway between the elbow and wrist joints of 
each subject; and (3) with the handle of lever arm held in palm of hand. 

The coefficients obtained from inter-correlating the results of ergographic 
testing with these different lengths of lever arms were as follows: 


Coefficient of 
Correlation 


Eight-inch lever arm vs. mid-forearm position.. 
EKight-inch lever arm vs. palm of hand 
Mid-forearm position vs. palm of hand 


These correlations are entirely satisfactory, so it may be concluded that 
precision in ergographic elbow flexion testing can be achieved with any length 
of lever arm. 

llowever, the tester must not interchange lengths of the lever arm if 
he is to compare the total work done by the subjects under these conditions, 
as this amount varies. The average amounts o° work done by the subjects 
with the different lengths were as follows: 


Eight-inch lever 217,976 cm.-gms. 
Palm of hand .....274,130 cm.-gms. 


In comparing these averages, the greatest amount of work done was with 
the lever arm adjusted to the palm of each subject’s hand. The average for 
this length was 78,566 cm.-gms. greater than for the mid-forearm position ; 
and 56,154 cm.-gms. greater than for the eight-inch lever. The t-values for 
these differences are 10.23 and 7.13, respectively. The differences are statisti 
cally significant, as a t-value of 1.70 is significant for 31 cases at the .05 level 
of confidence; and 2.46, at the .01 level. ‘These values for t were chosen be- 
cause, in this study, significance was measured from zero, or no difference, 
in a positive direction only. It should be explained that when the hypothesis 
tested postulates a difference in one direction only, the probability yielded by 
t as given in ordinary tables is halved.” 

The use of the eight-inch lever yielded an average which was 22,142 cm.- 
gms. greater than for the mid-forearm position. This difference has a ¢-value 
of 3.37, which also indicates statistical significance beyond the 0.01 level of 
confidence. 

Whether these same results would occur when the ergographic testing is 
carried to exhaustion is not known. In the present research, the subjects 
were well within their fatigue tolerance at all times. Thus, the longer lever 


¥ 10. Fisher, R. A.: Statistical Methods for Research Workers, ed. 10, London, Oliver & Boyd, Ltd., 
1946, p. 118. Garrett, H. E.: Statistics in iducation and Psychology, ed. 3, New York, Longmans, 
Green & Co., 1949, pp. 190, 197-208. 
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arms required greater effort and were more fatiguing. However, none of them 
induced exhaustion states with these subjects. 


Effect of Practice Upon Ergographic Testing 


The second experimental phase of this research was to determine the 
effect of practice upon ergographic testing of the elbow flexor muscles under 
conditions of mild to moderate muscular fatigue. A comparison of the mean 
scores of the subjects for successive bouts during the first three weeks of 
the experiment was obtained and comparisons made. These data appear in 
table 2. 


Taute 2 omparison of Average Work Output for Twelve Successive Ergographic 


Elbow Flexion lest Bouts. 


Difference Standard Error 
Test- Bouts Averages tetween Averages of Difference T-Values 
First Week 
: l vs. 2 208,910 vs. 207,191 —1719 7438 .23 
2vs. 3 207,191 vs. 208,596 1395 7391 19 
209,876 ws. 210,117 +2410 7312 ae 


Second [leek 


Svs. 6 206,055 vs. 205,807 —248 7184 03 
6 vs. 7 205.807 vs. 203,223 —2584 7233 36 
7 vs & 207,217 z 1117 7228 


Third \Week 


9 vs. 10 216,348 vs. 212,670 — 3678 7418 49 
| 10 vs. 1 215,210 ws. 214,100 —1110 7206 15 
} | 214,500 ws. 213,5 


377 —923 6894 


The t-values of all differences are very low, none being even close to the 
, P 1.70 and 2.46 required for statistical significance at the .05 and .01 levels of 


confidence. As a consequence, such differences as do exist may be accounted 
for as chance errors. 

Po check the over-all effect of practice, the difference between the first 
N and last test bouts was computed. This difference was 14,667 + 10,142 cm. 
; yms.; the f-value is 1.45. Although there appears to be a small but consis- 
tent gain in work output for the twelve test bouts, the amount is too small 
to be statistically significant. Whether these same results would hold true 
tor exhaustion testing is not known. 


Effect of Increased Weight Loads Upon the Precision of Elbow Flexion 
Ergography 
Up to this point, the amount of weight placed on the ergograph carriage 
was only sufficient to induce mild to moderate muscular fatigue of the elbow 
flexor muscles. Thus, the various factors peculiar to extreme efforts (i. e. 
willpower, motivation, willingness to make extreme efforts, and the like) 
were not dominant in the situation. \s a consequence, the third phase of 


this research was to investigate the effect of heavier weight loads, including 
exhaustion testing, upon the precision of ergographic measurement. 

In this phase of the research, all ergographic testing techniques and pro- 
cedures remained the same as formerly except as noted below. The problem 
was approached in three steps, as follows: 

1. Increased Loads With 10-Minute Rest Periods Between Test Bouts. 

In this step, the precision of ergographic testing was checked when weight 
loads of three-sixteenths and one-fourth proportions of each subject’s elbow 
flexion strength were used. So as to neutralize the fatigue effect upon either 
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load of a favored position in the sequence of testing, the order of tests was 
randomized, as follows: for one-half the subjects, the one fourth propertion 
was in first and third positions ; for the other half, it was in second and fourth 
positions. The usual ten-minute rest periods were in force between test bouts. 

Upon the completion of the ergographic testing, coefficients of correlation 
were computed separately for the work done for the three-sixteenths bouts 
and for the one-fourth bouts. The results were as follows: 


Correlation 


Three-sixteenth vs. three-sixteenth bouts........... 
One-fourth vs. one-fourth bouts 


For the first time, the correlations between test bouts in ergographic 
testing fell below 0.90. The results of the one-fourth bouts were particularly 
low. To investigate possible causes for this situation the next step was un- 
dertaken. 

2. Increased Loads With Lengthening of Rest Periods Between Bouts, -— 
In the second step, one-fourth loads only were used. The only other changes 
in ergographic testing procedures were: only two test bouts were accom- 
plished during each period; the rest period between bouts was extended to 
thirty minutes; and the first bout was preceded by a brief warm-up, in which 
a one eighth load was placed on the ergograph and the subject exercised in 
the usual manner for one minute. 

The coefficient of correlation between the work done during the two one- 
fourth loads were 0.95. Thus, it was found that the precision of the ergo- 
graphic testing remained satisfactory with much heavier weight loads, when 
longer rest periods were provided. ' 

3. Exhaustion Bouts. During the last week of the experiment, a prelim- 
inary excursion into the effect of exhaustion bouts upon the precision of 
ergographic testing was made. The testing procedures effective in step two 
above were utilized, with the following exceptions: the load placed on the 
ergograph carriage was a three-eights proportion of each subject’s elbow 
flexion strength; and the subjects continued to exeresie until an exhaustion 
state was reached. Exhaustion in this study was determined as that point 
where the forearm movement possible for the subject was so slight that move- 


ment of the ergograph distance meter stopped. 

The coefficient of correlation between the two exhaustion bouts was 
78. Such factors as the following may be the cause for this relatively low 
precision index: 


a. The competitive drive of the subjects may have varied. In precision testing, 
however, it may be argued that comparable amounts for this element should be evident 
in each of the two test bouts for the same subject. Two very unusual cases, who simply 
would not be “beaten by the machine,” were encountered. They continued exercising 
for forty minutes, despite extreme discomfort, until finally stopped by the testers. 

b. Despite the improved bracing provided for the subject in this research, never- 
the-less, additional stabilization of the shoulder is needed in exhaustion testing. Under 
extreme stress, there was a definite tendency to substitute, in part at least, shoulder 
movements for the required elbow movements. 

c. Unfortunately, there were insufficient weights available for use with the ergo- 
graph to permit greater than three-eighth loads with the subjects participating in this 
experiment. Perhaps there would have been some advantage to utilizing still heavier 
loads so that exhaustion states could have been reached sooner. 

d. Probably, too, the fatigue effect of the first exhaustion bout on the second was 
pronounced, and that a longer rest period should have been provided. Possibly, pre- 
cision data for such testing should be taken on separate days. 
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Time allowed for this experiment did not permit an investigation of 
these possibilities. Consequently, the further regulation of testing procedures 
so that precise results may be obtained from exhaustion bouts needs addi- 
tional study. The objectivity coefficient of 0.78, however, is sufficiently high 
to render encouragement to the belief that precision procedures might event- 
ually 


be achieved. 


Summary 


This research undertaken to determine the precision with which 
ergographic testing of the elbow flexion muscles can be accomplished under 
the conditions described thirty-one male students at 
Springfield College, physical education and active in 
athletics ; in terms of body weight for height, somatotype, and basic strength, 
they were superior students in general. 

The Kelso ergograph was the instrument utilized in muscular fatigue 


Che following results were obtained: 


was 


The subjects were 
who were majoring 


lo college 


testing. 

= 1. A high degree of precision was obtained under conditions of mild to 
} moderate muscular fatigue. This result was true whether the test bouts were 
administered ten minutes or one week apart, provided the ergograph weight 
load remained the 
2. Any length lever arm may be 
ever, under conditions of mild to moderate muscular fatigue, 


same. 

used with consistent results. How- 
they must not 
be interchanged if a comparison of total work done is to be made. 

' 3. The effect of practice upon the results of ergographic testing was 


slight when muscular fatigue did not reach exhaustion states. 


4. Precision in ergographic testing was maintained when weight loads 
were increased, provided thirty minute rest periods between test bouts were 
; allowed and the fatigue induced fell short of exhaustion. 


testing was reduced when exhaustion 
states were minute rest period between bouts. The 
objectivity coefficient of 0.78, however, is sufficiently high to render enconr- 
agement to the belief that precision procedures might eventually be achieved. 


oe The precision of ergographic 


reached, with a thirty 
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Discussion 


Dr. Ben L. Boynton (Houston, Texas) However, | can see that this type of test- 


I feel this is really a very fine presentation. 
It has brought out the very point that was 
made in a paper yesterday by Dr. Jung, to 
the effect that test techniques, regardless 
of whether it is a therapeutic device or an 
experimental device, such as Dr. Clarke 
has, should be studied for their validity 

After a very brief discussion with Dr 
Clarke, | do not know about the clinical 
application of this material Of course, 
that is where my particular interest lies 


ing will develop increasing knowledge on 
our part and on the part of other investi- 
“ators, increasing our knowledge of mus- 
cle physiology, which knowledge is badly 
needed 

I don't think anybody really knows the 
function of skeletal muscle — the physi- 
ology of skeletal muscle — to the extent 
he ought to know it. This paper seems to 
be a very sound approach, and one will be 
interested in further studies. 
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THE USE OF CORTISONE IN THE MANAGEMENT OF 
THE SHOULDER-HAND SYNDROME 


A Case Report 
NATHAN SUSSMAN, M.D. 


HARRISBURG, PA. 


Until recent times the reflex dystrophy now known as the shoulder-hand 
syndrome was but infrequently recognized. Furthermore, when the diagnosis 
was made both physician and patient were invariably taxed by its refractori- 
ness to treatment. 

Although the syndrome is initiated by many different causes, the under 
lving neurovascular mechanism is probably the same. It is the opinion of 
Steinbrocker, Spitzer, and Friedman,' that this phenomenon is initiated from 
an area of local tissue disturbance, such as a traumatized extremity, a myo- 
cardial infarct or an area of cerebral pathology, any site of external or internal 
disturbance to tissue. 

Thus, impulses from these areas move centrally along the conventional 
afferent pathways and down the internuncial system of neurons within the 
spinal cord. This is an interconnected and widely ramified network of neu- 
rons and nerve fibers within the central nervous system. Ordinarily, incomi- 
ing nerve impulses travel along the specific pathways of this network to 
reach predetermined efferent neurons. In the shoulder-hand syndrome the 
incoming impulses may set up a central disturbance in the nature of a wide- 
spread, continuous bombardment of the internuncial pool. Impulses spread 
steadily to stimulate anterior horn and lateral horn cells not usually affected 
by afferent impulses from the various lesions. This constant stimulation is 
manifested peripherally by motor and neurovascular symptoms. In such a 
manner the resulting muscular spasm and vasomotor imbalance produce the 
characteristic clinical picture of the shoulder-hand syndrome.?* This concept 
is now accepted as the most reasonable explanation of the shoulder-hand 
syndrome no matter what the cause may be for a given case. 

In the past this condition was treated primarily with various physio 
therapeutic modalities, resulting in some temporary relief with little or no 
alteration in the course of the pathological physiology. Roentgen therapy 
also proved inadequate. Interruption of the sympathetic nerve pathways has 
been reported as giving good results. Recently several'® have noted the use 
of a local block, by infiltrating the stellate ganglion with procaine hydrochloride, 
as a successful therapeutic approach. It is their belief that this procedure 
interrupts the cyclical phenomenon set up through the internuncial pool of 
active stimuli in the cord by the primary etiological condition; they found 
that the majority of cases obtained relief of pain, muscle spasm, and dis- 
ability. 
tt is the purpose of this paper to present a case that has been refractory 


‘Steinbrocker, O.; Spitzer, N., and Friedman, H. : The Shoulder-Hand Syndrome in Reflex 
Dystrophy of the Upper "Extremity, Ann, Int. Med, 29:22 1948, 
2. Steinbrocker, 0. itzer, N., and Friedman, H. H.: he Treatment of the Shoulder-Hand Syn- 
drome, Anesthesia and y gesia 273-278, Se tember-October, R.., 
3. Steinbrocker, O.; Spitzer, N., and Friedman, i. H.: The Shoulder-Hand Syndrome in Reflex 
Deaeety of & Upper Extremity, Postgrad. Med. p. May, 194 
Swan, D. w and McGowan, J. M. Shoulder Mand yo Following Myocardial Infarction, 
146:774 ‘June 30) 1951 
W. R.: The Shoulder-Hand Syndrome Complicating Myocardial Infarction, South. 
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to physiotherapy, nerve block, roentgen therapy, and stellate ganglion block, 
but exhibited striking improvement with cortisone. 


Report of Case 
Mrs. R. R., awed 71, was first seen May 18, 1950, as a follow-up of a healed posterior 
myocardial infaret and diabetes mellitus \t this time her complaints consisted of 
faticuability, exhaustion on walking, insomnia and nocturia, recurring episodes of sub- 
steraal distress, and tightness in the chest he laboratory findings were as follows: 
Blood sugar 183 Mg. per cent; Hb 13.5 Gm.; RBC 3,840,000; WBC 7,350; urine, nega- 
tive for albumin and positive for sugar; blood pressure, 116/70; pulse, 78. The electro- 


cardiographic findings were consistent with an old post-myocardial infaret. Chest film 
heart to be in a horizontal position with some enlargement 
ntrolled except for tiring easily until January 18, 1951, 
when there was a rapid onset of a left sided hemiplegia, flaccid paralysis of her left 
cheek, and inability to raise left eyelid, plus thickened speech. Within twenty-four 
hours there as a return of voluntary control in both left arm and leg and at least 50 
per cent return of eyelid function. The cheek remained about the same. Her recuper- 
ative period was relatively short and the only residuum was a slight facial lag. 

Her general condition was fairly good and the diabetes well controlled until March 
9 1951, when she experienced an ache in her left shoulder with limitation of motion 
because of increased pain This became rapidly worse and in about 7 to 10 days the 
hand and wrist were swollen, all wrinkles were obliterated, and the skin had a dusky 
Movement of fingers, hand, and wrist became very painful. As- 
rexia, cardiospasm, weakness and marked fatiguability Her 


showed the 
She was kept pretty well co 


cyanotic appearance 
sociated symptoms were ano 


discomfort was so great that codeine ers. '4 or meperidine hydrochloride (Demerol® 
hydrochloride) 50 mus. every three hours had to be used in order to curtail the pain. 

Chere was no physical or roentgen evidence of rheumatoid arthritis. 

Treatment consisted of such physiotherapeutic procedures as paraffin baths, infra- 
red therapy, and passive exercise. When these proved ineffective she was given several 
nerve blocks plus local infiltration of trigger points, but relief was evanescent. To 
supplement this, stellate ganglion blocks were done but with no change in the clinical 
picture 

On June 19, 1951, she was given 100 mg. of cortisone daily by mouth. Within 
forty-eight hours improvement began The pain subsided sufficiently so that all nar- 
eotics were discontinued and a comfort level was achieved with five grains of acetyl- 
salievlic acid every three to four hours. After one week the swelling of her fingers, 


hand, and wrist subsided considerably, and movement increased. The shoulder’s range 
of motion was mereased, withort pain 

Additional salutory effects were increased appetite, disappearance of the mental 
depression and the constant feeling of fatigue. Consistently with other diabetics who 
have used cortisone, her blood sugar became elevated and glycosuria appeared. This 
phenomenon was controlled by simply increasing her insulin dosage. 

\fter ten days of cortisone therapy, using 100 mg. daily the dose was gradually 


reduced until it was finally discontinued 


Conclusion 

\lthough the mechanism by which cortisone acts is still open to con 
jecture, its therapeutic effectiveness has been demonstrated in an ever-increas- 
ing Spectrum of disease entities. Thus, as is illustrated by the above case, 
this steroid is recommended in the management of the shoulder-hand syn- 
drome for the following reasons: (1) Its analgesic effect. (2) Resultant in- 
creased sense of well-being. (3) Increased amenability to adjunctive physio- 


therapy. (4) Progressive reversal of the existing pathological state. 
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ETHYL CHLORIDE SPRAY FOR PAINFUL MUSCLE SPASM * 


JANET TRAVELL, M.D. 


NEW YORK 


About sixteen years ago Hans Kraus! described the use of ethyl chloride 
spray for lasting relief of “painful motion.” Since then its surprising efficacy 
in skeletal muscle spasm and other painful states has been confirmed by at 
least 13 investigators,’™ besides ourselves." It is interesting that as long 
as fifty years ago this agent, sprayed briefly on the ear drum, was found to 
stop the pain of acute otitis media.” 

Since we became interested in this subject, many physicians have told us 
of the “miraculous” relief which they obtain at times with ethyl chloride 
spray in the pain syndromes characterized by muscular spasm, whereas others 
have told us that in their hands this procedure is relatively, or wholly inet- 
fective. The purpose of this paper is to explain these differences, 
to indicate the limitations of the methed and to set forth certain con- 
cepts which we believe are the basis of success with this form of therapy. 

Our conclusions are drawn from the study of many hundreds of patients 
with musculoskeletal pain due to a wide variety of causes. The initial im- 
petus to this work derived from an interest in physical medicine, and dates 
~~ ° From the Department of Pharmacology, Cornell University Medical College, and the Cardiovascular 
Research Unit, Beth Israel Hospital, New York. 

* This investigation was supported (in part) by a research grant from the National Heart Institute of 
the National Institutes of Health, U. S. Public Health Service, and (in part) by the Gebauer Chemical 
Company, Cleveland, Ohio. 

* Read at the fwenty- Ninth Annual Session of the American Congress of Physical Medicine, Denver, 
Colorado, September 6, 195 
r ‘Distorsionsbehandiung, Wien klin, Wehnschr, 48:1014, 1935; acuter 
Muskelharten, 4 11356, 1935; Behandlung chronischer schmerzreflektirischer Muskelharten, bic 
294, 1938; The L Surface Anesthesia um, the Treatment of Painful Motion, J. A. M. A. 116: 2582, 
1941; Principles and Practice of Therapeutic Exercises, Charles C Thomas, Springfield, Ill, 1949, pp. 

7, 196. 


Cozen, L. N., and Hollombe, B. S.: Ethyl Chloride Spray for Sprained Ankles, Surg. 8:468, 1940, 
Peace . A., and Petrie, J. G.: Use of Ethyl Chloride Spray in Soft Tissue Injuries, Lancet 


sitenry, x & Freezing with Ethyl! Chloride to Relieve Pain and Loss of Movement, Lancet 


, B. OB. Injuries to the Cervical Vertebrae, N. Y. State J. Med. 42:615, oe. 

Bograd, N Treatment of Tinea with Ethyl Chloride, Arch. Dermatol. and Syphilol. 48:511, 1943, 

Gutstein, R. R.: The Role of Abdominal Fibrositis in Functional Indigestion, Miss. Valley Med. 
1944; New Approach to the Problem of Functional Indigestion Treatment, Clin. Med. 52: 


R. Treatment of Sprains with Ethyl Chloride Spray, a Surgeon 96:170, 1945, 
BRB. Hysterical Wry-neck of Soldiers, Mil. Surgeon 97:5 1945, 
R. L. Musculofaseial Pain, J. A. M. A. 142:557, 1950 
. : Newer Synthetic Analgesics, Med. Clinics of North America 34:3, 1950, 
Morrison, G. M., and Coughlin, E. J., Jr. Ski Injuries, Am. J. Surg. 7630, 1950, 
Gardner, D. A.: The Use ot Ethyl Chloride Spray to Relieve Somatic Pain, J. Am, Osteo 
pathic A. 49:525, 1950; Dysmenorrhea: A Case Report, if Osteopathy 58:19, 1951, 
Price, R. A.: Treatment of Ankle Sprain: with Special oe = Meg to the Use of Ethyl Chloride 
Spray, Postgrad. Med, 9:58, 1951. 
15. Travell, J., and Rinzler, S. H.: Relief of Cardiac Pain by Local Block of Somatic Trigger 
Areas, Proc. Exper. Biol. and Med. 63:450, 1946. 
16. Rinzler, S. H., and Traveli, J.: Therapy Directed at the Somatic Component of Cardiac Pain, 
Am. Heart J. 35:248, 1948 
17. Travell, J., and Rinzler, S. H.: Pain Syndromes of the Chest Muscles: Resembiance to Effort 
Angina and ~~; te Infarction, and Relief by Local Block, Canad. M. A. J. 50:333, 194 
Conferences on Therapy Treatment of Painful Disorders of Skeletal —_ ie A 
0, 1948 
Travel), ye: Basis for the Multiple Uses of Local Block of Somatic Trigger Areas (Procaine In- 
filtration and Ethyl Chloride Spray), Miss. Valley Med. J. 78:13, 1949. 
2 Travell, J., and \Rinzler, S. H. Enthsene a Ethyl Chloride Spray on Deep Pain and Ischemic 
Contra in of Skeletal Muscle, Federation Proc 
2 . J.: Rapid Relief of Acute Sift Neck” ‘- Ethyl Chloride Spray, J. Am. Med. Women's 


_ Travell, J.: The Adductor Longus Syndrome: A Cause of Groin Pain; Its Treatment by Local 
c. Trigger Areas (Procaine Infiltration and Ethyl Chloride Spray), Bull. N. Y. Acad. Med. 26: 


23. Travell, J.; Koprowska, I.; Hirsch, B. B.; and Rinsier, S. H. Effect of Ethyl Chloride Spray 
on Thermal Burns, J. Pharm. and Exper. Ther ap. 101:36, 195 

24. Travell, J.: Early Relief of Chest ny by Ethyl "Chioride Spray in Acute Coronary Thrombosis. 
Case Report, Circulation 3:120, 1951. 

25. Rinzler, S. H.: Cardiac Pain. Charles C Thomas & Co., Springfield, Il, 1951, pp, 78-87. 

26. Travell, Pain Mechanisms in Connective Tissue. Transactions the Second Conference on 
Connective Tissue, May 24-25, 1951, Josiah Macy, Jr. Foundation, New York, 1952, 25. 

27. Politzer, A.: A Textbook of Diseases of the Ear, 4th ed., Lea Bros. ae Philadelphia and 
New York, 1902, p. 642. 
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back many years.*”® It is therefore fitting to present our observations on 
ethyl chloride spray, in this connection a physical agent in a pharmacologic 
package. 

In the series of patients treated by ethyl chloride spray, the majority had 
painful muscle spasm due either to sudden trauma, chronic repetitive strain 
or protracted chilling, without abnormal neurologic findings and without bone 
or joint pathology. The svndromes include such disorders as stiff neck, 
trismus, lumbago, sciatica, painful knees, chronic ankle pain, heel pain, 
tennis elbow, and the ubiquitous painful shoulder. Predisposing factors in 
these cases appeared to be acute and chronic respiratory infections, a low 
basal metabolic rate, general fatigue and anxiety tension states. Some pa- 
tients had obvious skeletal pathology, such as acute sprains of the ankle, knee, 
wrist or thumb, osteoarthritis of the spine or of single joints, or fractures. 
\ few had herniated intervertebral disc syndromes with neurologic changes. 
One had painful calf muscle spasm following acute anterior poliomyelitis, We 

4 should also mention a group of patients with painful muscle spasm secondary 
" to acute visceral disease (visceromotor reflexes), for example, the frozen 
shoulder syndrome which often follows an acute myocardial infarction. 


Pain Reference and Site of Application 
In almost all these patients, definite “trigger areas” were identified in the 
affected myofascial structures. A trigger area may be defined as a localized 
spot of deep hypersensitivity, from which impulses bombard the central nerv- 
ous system and give rise to referred pain. This implies that the place where 
i : the patient feels pain and the place where the pain originates are not usually 


the same. In this dilemma the most useful fact is that a trigger area at a 
particular spot gives rise to a distribution of referred pain in one person similar 
to that occasioned in another. In visceral disease, once the distribution of 
referred pain has been mapped and learned for a given viscus, the pain 
pattern then becomes a guide to the origin of pain. This principle also ap- 
phes to pain reference from the myofascial structures. A known reference 
pattern may be used to locate the skeletal muscle that is the source of pain. 

These concepts are basic to the proper application of ethyl chloride spray 
for relief of painful muscle spasm. One must distinguish between the site of 
pain (the reference zone) and the source of pain (the trigger area). For ex- 


Fig. 1 Sources of pain at trigger areas XX noted in about 60 patients with ankle pain. 
Stuppling shows distribution of referred pain elicited by pressure at XX. Medial trigger 
area is located in the tibialis anticus muscle, and refers pain chiefly to front of ankle 
and big toe. Lateral trigger area is located in the extensor digitorum longus muscle, and 
refers pain more laterally in ankle and to dorsum of foot over fourth metatarsal bone. 


ample, painful motion of the ankle in the absence of any signs of joint injury 
is frequently due to trigger areas located high in the leg in the tibialis anticus 


28. Travell, W., and Travell, J Modifications and Effects of the Static Surge and of the Static 
Wire-brush Discharge, Arch. Phys. Ther. 12:486, 1941. 

29. Travell, W., and Travell, | Technique for Reduction and Ambulatory Treatment of Sacroiliac 
Displacement, Arch. Phys. Ther. 23:222, 1942. 

30. Travel, J., and Travell, W Therapy of Low Back Pain by Manipulation and of Referred Pain 
im the Lower Extremity by Procaine Infiltration, Arch. Phys. Med, 27:637, 1946. 
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and extensor digitorum longus muscles (figure 1). The trigger area may be 
identified as a source of pain when firm sustained pressure on it sets off or 
aggravates pain in the ankle. In this case, spraying the reference zone, the 
front of the ankle where the patient complains of pain, relieves pain only 
momentarily. Spraying the skin overlying the trigger area may abol- 
ish pain, restriction of motion and deep tenderness in the reference 
zone for long periods of time, even permanently. This may be shown by 
spraying target and trigger areas successively, the order being reversed in 
different patients. 

In most painful shoulder syndromes, we have found that the major source 
of pain in the front of the shoulder is the infraspinatus muscle. Trigger areas 
in this muscle may be conveniently employed to demonstrate this difference 
in the effect of the spray on the site and the source of pain, since their location 
on the back of the scapula is widely separated from their characteristic zone 
of pain reference in the anterior deltoid region.” *°* However, a trigger 
mechanism sometimes develops in the most anterior part of the deltoid mus- 
cle, with pain referred laterally to the subdeltoid bursa, and may give rise 
to misleading results in this demonstration. It must be kept in mind that 
not all trigger areas are widely removed from their reference zones; the ref- 
erence of pain may at times even circumscribe the trigger area. 


Mechanism of Action and Mode of Application 

Jecause of its refrigerant properties, ethyl chloride spray has been used 
for years as a local anesthetic. It is only natural, therefore, that most inves- 
tigators have regarded the spray in this light and have applied it heavily, as 
close to the point of freezing the skin ‘as would escape serious tissue damage. 

When we started using this agent, we were amazed to discover that one 
or two brief passages of the spray over a trigger area might cause its imme- 
diate and lasting disappearance. The degree of cooling produced did not 
result in local anesthesia of the skin, yet pain was completely relieved. This 
was observed not only in the acute joint sprain (baseball finger, ankle sprain), 
in acute muscle spasm precipitated by minor injury (painful shoulder) or by fa- 
tigue plus chilling (stiff neck), but also in the chest pain of a fresh myocardial in- 
farct. On the other hand, excessive cooling by the spray was likely to in- 
tensify pain due to muscle spasm and to increase the limitation of motion. 

The immediate nature of the relief afforded by the spray implies inter- 
ruption of a reversible neurogenic process responsible for maintaining pain 
and spasm. But if the interruption is not due to local anesthesia, what then 
is the mechanism by which ethyl chloride spray blocks myofascial trigger 
areas? When used for this purpose, this agent should probably be regarded 
as a form of counter-irritation. Counter-irritants applied to the skin have 
been shown by Gammon and Starr® to relieve experimentally induced deep 
pain by virtue of neurogenic effects mediated through the central nervous 
system. Their action could not be attributed to reflex changes in blood flow 
to the deeper structures, since similar relief of pain occurred while the cir- 
culation to the region was completely occluded. We” found likewise that 
deep pain produced by ischemic muscle contraction was relieved by ethyl 
chloride spray during a rest period in which the ischemia was maintained. 

Gammon and Starr®* reported further that intermittent cold was the most 
effective of the counter-irritants tested. It relieved pain better than continu- 


31. Travell, J.; Rinzler, S. H., and Herman, M.: n and cy ae 4 the Shoulder and Arm. 
Treatment b Intramuscular Infiltration with Procaine . 120:417, 1942. 

32. Kellgren, J. H.: On the Distribution of Pain Arising from 1) > det Structures with Charts 
of Segmental Pain Areas, Clin. Sc. 4:35, 1939. : eet 

33. Gammon, G. D., and Starr, I., Jr.: Studies on the Relief of Pain by Counter-irritation, J. Clin. 
Investig. 20:13, 1941. 
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ous cold did; relief occurred both with the application and the withdrawal of 
the counter-irritant. The intensity of the cold, or other stimulus applied to 
the skin, which blocked perception of deep pain had to be close to that which 
of itself produced pain. Thus, the first effect of a counter-irritant is to initiate, 
not to block stimuli. 

Cattell and Hoagland™ showed that an interrupted puff of air applied to 
the frog’s skin in a certain manner would produce adaptation, the develop- 
ment at the receptors of a refractory state with respect to a previously ef- 
fective stimulus. The rhythm of stimulation and the angle which the air jet 
made with the skin influenced the speed of adaptation. These experimental 
studies sugyest at least two important features of the mechanism of actior 
of ethyl chloride spray, as we employ it: intermittency of cold and intermit- 
tency of touch. 

Possibly ethyl chloride spray is especially effective because it combines 
(1) intense stimulation by the cold shock and a rapid rate of change in skin 
temperature with (2) some degree of direct depression of cutaneous receptors 
by cooling, and (3) effects analagous to those of light stroking massage. 


Procedure 

sy trial and error we found that the procedure described below is most 
agreeable to the patient and most effective in relieving painful muscle spasm. 
The concept of the spray as a counter-irritant makes each detail of the method 
of its application important, whereas these niceties of technique would have 
no meaning were the mechanism solely one of local anesthesia. 

In the first place, one should use a container of ethyl chloride with a 
calibrated nozzle* which delivers a moderately fine jet stream, The jet stream 


Fig. 2 Procedure for spraying chest with ethyl chloride in cardiac pain when myo 

fascial trigger areas are present on face of sternum and in parasternal regions: Note 

that patient's head is raised above level sprayed and face is shielded; container is held 

about 2 feet away; jet stream meets body surface at acute angle; stream starts at 

trigger area and moves outward over reference zone; spray is applied in one direction 

with a sweeping motion. Stretching of chest muscles is accomplished by having patient 
take a deep breath occasionally, between sweeps. 


should have sufficient force to carry in the air for a distance of at least 3 feet. 
\ mist-like spray is less desirable. 

Before spraying is begun, a check is made to eliminate fire hazards, since 

this material is inflammable and in certain concentrations with air, explosive. 

34. Cattell, ok. and Hoagland, H Response of Tactile Receptors to Intermittent Stimulation, J. 


Physiol. 72:392, 1931. 
* The container supplied by the Gebauer Chemical Co. meets these criteria. 
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The patient is comfortably supported to promote muscular relaxation 
(figure 2). The patient’s head must be higher than the region to be sprayed 
and the face shielded to avoid inhalation of ethyl chloride (the vapor is heavy). 

The container is held about 2 feet away, in such .a manner that the jet 
stream meets the body surface at an acute angle or at a tangent, not perpen- 
dicularly. This lessens the shock of the impact. For the same reason, the 
stream is sometimes started in the air or on the operator’s hand and is grad- 
ually brought into contact with the skin overlying the trigger area. 

The stream is applied in one direction, not back and forth. Each sweep 
is started at the trigger area and is moved slowly and evenly outward over 
the reference zone. Probably it is advantageous to spray both trigger and 
reference areas, since secondary trigger areas are likely to develop within ref- 
erence zones when pain is intense. 

The optimum speed of transit of the sweep over the skin seems to be 
about 4 inches per second. 

Sweeps are repeated in a rhythm of a few seconds on and a few seconds 
off, until all of the skin over trigger and reference areas has been covered 
once or twice. If aching or “cold pain” develops, or if the application of the 
spray sets off a reference of pain, the interval between sweeps is lengthened. 
Care is taken not to frost the skin. 

During the sweeps, appropriate passive assisted motion is employed to 
stretch gently the muscle containing the trigger area. Steady gentle stretch- 
ing is usually essential to a satisfactory result. For example, spasm of the 
masseter muscle may not be released until it is placed on a passive stretch 
by a cork wedged between the teeth while the spray is being applied to the 
side of the face. As relaxation occurs, continued stretch is maintained 
inserting increasingly larger corks. 

After each series of sweeps, action motion is tested; the patient is asked 
to move in the directions which were restricted before spraying was begun 
An attempt is made to restore the full range of motion, but always within 
the limits of pain, since sudden over-stretching increases existing muscle 
spasm. At the same time, precautions are taken not to load heavily the mus 
cles under treatment, either then or during the next few days. 

The treatment is continued in this manner until the trigger areas (several 
are usually present) and their respective pain reference zones have been 
sprayed. The entire procedure may occupy 15 or 20 minutes, and can not be 
carried out properly in a hurry. However, after spraying the first trigger 
area for a minute or two and testing it for changes in sensitivity to pressure, 
one can usually predict whether a successful result will be obtained with 
the spray. 

Simple exercises which utilize the principle of passive stretch are outlined 
to the patient, to be carried out a few times daily. 

The importance of reestablishing normal motion in conjunction with the 
use of ethyl chloride spray was emphasized long ago by Kraus.'| It may be 
that brief interruption by the spray of the stream of pain impulses is not 
enough, but in addition, as suggested by Gerard,” the input of normal im- 
pulses must be fully reinstated. 


Clinical Results 
About 150 patients with the clinical syndromes described were treated 
by ethyl chloride spray alone, and a much larger number by the spray in com- 
vination with procaine infiltration of trigger areas. 
The therapeutic response of acute painful muscle spasm to this method 


35. ” Gerard, R. W.: The Physiology of Pain: Abnormal Neuron States in Causalgia and Related 
Phenomena, Anesthesiology 12:1, 1951. 
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of treatment is illustrated in figure 3. This shows that in 40 patients with 
acute “stiff neck” due to a variety of causes,” application of the spray was 
followed by complete, permanent relief of pain and stiffness in 70 per cent 
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Fig. 3 Types of clinical responses to ethy! chloride spray in 40 cases of acute stiff neck. 
Pa 4 and stiffness ~~ taken as 100 per cent at time spray was first applied. Curves 1 
( ) and 2 )}, relief total at once, or almost at once (28 cases). Curve 3 
( . ), relief aupihe with repeated spraying (10 cases). Curve 4 ( ), relief 


neghgible (2 cases) 


of the cases. In some of these (curve 1), total relief occurred at once, and 
in some (curve 2), there was marked immediate relief, then a partial recru- 
descence of symptoms with complete subsidence within a few hours. In 25 
per cent of the cases (curve 3), a step-like improvement in painful motion was 
noted after repeated applications of the spray, with return to normal within 
48 hours. In 5 per cent (curve 4), relief was negligible after the first sprav- 
ing; it was not repeated. Among the last two groups, there were several 
patients who gave a history of previous attacks of acute stiff neck, with per- 
sistence of soreness in the neck muscles between attacks. 

Most patients with this disorder undoubtedly recover within a week or 
two without any treatment other than local heat and aspirin. However, some 
of these go on to chronic pain and stiffness which last for months and years. 
Certainly the course of the acute syndrome is shortened, if not terminated 
at once, by the early application of ethyl chloride spray. In addition, it seems 
likely that the longstanding sequellae and the persistence of latent trigger 
mechanisms” may be prevented to a large extent by prompt mobilization of 
the neck. 

The types and incidences of responses shown in figure 3 for the acute 
stiff neck are typical of most acute pain syndromes of skeletal muscle and 
joints. However, certain muscle groups seem to respond poorly to the spray, 
notably the iliopsoas, the scaleni and the muscles of the elbow. Possibly the 
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attachments of these muscles are so located that they cannot be stretched 
adequately during spraying. 

The chronic myofascial pain syndromes respond less often to the appli- 
cation of ethyl chloride spray than do the acute ones. When the spray fails, 
many cases may then be treated successfully by procaine infiltration of trig- 
ger areas. This suggests that what is pure neurophysiologic disorder at the 
outset, with the passage of time develops organic changes that are benefited 
by the mechanical effects of needling the trigger areas, but not by the reflex 
effects of spraying the skin with ethyl chloride. 

Some important exceptions have been noted to the general rule that 
chronicity precludes an excellent result with the spray. Dramatic relief of 
painful motion may occur even years after onset. For example, in the patint 
who had constant calf pain and had limped for eighteen months following 
acute anterior poliomyelitis, one treatment with ethyl chloride spray imme- 
diately and permanently abolished these symptoms (follow-up: one year). 
In this adult patient, there was no structural deformity, only slight limitation 
of dorsiflexion at the ankle; thus adequate stretching of the calf muscles could 
be carried out during spraying. 

Chronic pain at an old fracture site, especially aching with weather 
changes, may be permanently abolished by a few applications of the spray. 
This agent may also be useful in recent fractures to secure rapid mobilization 
on removal of a plaster cast. Stiffness and pain which at times persist inex- 
plicably after surgical removal of a herniated intervertebral disc, may be 
relieved by ethyl chloride spray, although this agent has not proved helpful 
in the acute disc syndrome. 

Similarly, the persistent somatic pain syndrome initiated by an acute 
visceral lesion may respond dramatically and permanently to this method of 
treatment’ if the acute pathologic process in the viscus has ceased and the 
secondary myofascial trigger areas have become independent of the original 
source of noxious impulses. For example, pain following a single insult to 
the heart (myocardial infarct) is more readily controlled by therapy directed 
at the myofascial are than is the pain that depends on recurrent cardiac is- 
chemia due to relative coronary insufficiency (effort angina). 

Even if only temporary relief of pain is obtained by ethyl chloride spray, 
this of itself is an important therapeutic achievement under many circum- 
stances. It is helpful to know that the nocturnal “growing pains” of children 
following strenuous exercise may be temporarily relieved in this manner. In 
osteoarthritis of the hip joint, instantaneous relief of nocturnal referred pain 
has been obtained by the patient’s applying the spray briefly whenever neces- 
sary during the night. 

We shall list the reasons which we believe explain many of the failures 
to obtain a satisfactory result, that is, lasting relief of painful muscle spasm, 
by means of ethyl chloride spray: 

Wrong site of application (pain reference area). 

Errors in technique of application, especfally excessive cooling and hurry- 
ing the procedure. 7 

Lack of attention both to passive stretch and to active motion of the af- 
fected muscles. 

Presence of mechanical deformities and structural defects which make it 
impossible to achieve a normal range of motion. 

Failure to repeat spraying when partial relief is obtained by the first treat- 
ment. 

Chronicity of the syndrome and a change in the mechanism of pain. 

A continuing remote source of noxious impulses, which may reactivate the 
myofascial trigger mechanism. 
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\ primary psychogenic etiology of pain, which again supplies a constant 
source of noxious impulses 


Summary 

Ethyl chloride spray is at times extraordinarily effective not only in acute 
myofascial pain but also in acute visceral pain. Hence, it cannot be inferred 
a priori that relief of pain by this agent precludes a diagnosis of remote dis- 
ease, such as a fresh myocardial infarct, an oesophageal hiatus hernia or a 
twisted ovarian cyst. Longstanding pain syndromes do not respond to the 
spray as often as do acute ones. A plea is made, therefore, for an early trial 
with this relatively safe remedy. 

Effective application of ethyl chloride spray for relief of painful muscle 
spasm is not the simple procedure that it appears. Successful therapy with 
this agent depends on (1) a recognition of the pain reference patterns of the 
skeletal muscles, (2) knowledge of the anatomy and function of individual mus- 
cles and groups of muscles, (3) skill in executing a precise technique and (4) 
ability to get the patient to relax adequately during the spraying and to co- 
operate in carrying Out active motion at the time of treatment and subse- 
quently. 

The mechanism of action of ethyl chloride spray in relieving painful mus- 
cle spasm is discussed in relation to methods of its application. This agent 
probably falls in the category of counter-irritants. A better understanding ~ 
of the mechanisms involved should remove this important weapon against 
pain from the realm of empiricism and should enlarge its sphere of usefulness. 


Discussion 


Dr. H. J. Behrend (New York, N. Y.) the boy anxious to get back into the game, 
We have just heard a most stimulating we try to do it too rapidly, and get the 
presentation of a topic which long has _ skin too cold. Ii we find the trigger area 


been controversial. The trigger point con- and spray it rhythmically and slowly, the 
stitutes a diagnostic problem, and its ade- results are very good. 
quate treatment is A eterane difficult We feel it is an excellent adjunct in 


As to the diagnosis, the site of the trig overcoming painful areas of acute trauma, 
ger area may lie within the muscle or m — guch as one sees in athletic injuries. 


adjacent structures, all being supplied by 7 
of the autonomi sys- Janet Travell (New York, N. Y., 
tem. Spraying with ethyl chloride consti- ch <n Dr. Behrend mentioned the au- 
tutes one excellent method of setting up ‘tonomic nervous system. I should like to 
impulses of so-called counter-irritative et emphasize the fact that there is good evi- 
fects in this cyck dence that the sympathetic system par- 
I wish here to point out the serious pit- ticipates to a large extent in these reflex 
fall which often militates against the suc- Pain cycles. 
cessful treatment of the trigger point. The \s to the secondary trigger areas which 
bombarding nerve impulses which have he spoke of, they are really very impor- 
originated at the trigger point may set up tant, and it is interesting to see how you 


secondary and unobserved trigger points can follow them along in the repeated ap- 


remotely situated. If these are not found plication of the spray. Let us say you ap- 
and treated, they may send impulses back ply the spray to a given area, such as the 
along the original path and reactivate the suprascapular portion of the trapezius 
primary pattern muscle in the acute stiff neck syndrome, 


Divergent opinions on the existence of | and you get partial relief of pain. You 
the significance of trigger point should be see the patient the following day and you 
correlated There is a basis in fact for nearly always find that it is another trig- 
most of these opinions, and work such as er area that has been left over which is 


Dr. Travell has demonstrated is a distinct causing the trouble. It may be down in 


step in solving this intriguing problem 
We have all enjoyed this excellent pres 
entation brought to us by a true expert in 
this field 
Dr. William D. Paul (lowa City, lowa): 
We have used this technique for a number 
of years, particularly on our football team 
We have had some excellent results and 
also some very poor results 
agree with Dr. Travell that the poor 
results are caused, first, when we don't 
spray the trigger area; second, when, with 


the low portion of the trapezius muscle. 

Dr. Paul, thank you for your comments. 
I would like to emphasize the common 
sense follow-up management of injuries. 
This is not all there is to the diagnosis or 
treatment of athletic injuries. the 
other hand, a great deal of time and dis- 
ability can be saved by early application 
of this method of treatment. It has a 
large field of usefulness which I believe 
has hardly been touched by the medical 
profession 
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EDITORIAL 


IS PHYSICAL MEDICINE OVERSOLD? 


The rapid expansion of Physical Medicine in this country during the last 
quarter century has created an unexpected but somewhat anomolous situation. It 
required the impact of two World Wars to arouse the people of this country and 
the medical profession to the importance of Physical Medicine and Rehabilitation. 
Serious attention was not given to the subject until several years after the termin- 
ation of World War I. At that time, systematic teaching of Physical Medicine 
in our medical schools was all but non-existent. Few hospitals except some of the 
larger teaching institutions in medical centers maintained departments of Physical 
Medicine. 

The advent of the Second World War, marked by increased demands for 
physical forms of treatment and serious shortages of personnel both professional 
and technical qualified in such procedures, emphasized the shortcomings in this 
field. From then on, interest in Physica! Medicine was stimulated. The end of 
World War II saw an upsurge in educational activities and an expansion of hos- 
pital facilities for Physical Medicine. 

Several factors were responsible for this change in attitude towards the teach 
ing and practice of Physical Medicine. Not the least important was the enthusiasm 
for Physical Medicine developed in hundreds of physicians. Many of these dur- 
ing their service with the Armed Forces, observed for the first time the effective- 
ness of physica! forms of treatment as an adjunct in the management of a wide 
variety of disabilities. Another powerful influence was exerted by thousands of 
sick and wounded individuals who learned from personal experience in govern- 
ment hospitals to look upon Physical Medicine as essential to their recovery and 
rehabilitation This group demanded, upon their return to civilian life, oppor- 
tunities to continue the therapeutic procedures upon which they depended. To 
these factors must be added the growing understanding of the importance of 
duplicating in our communities the reconditioning and rehabilitation programs 
that had proved of such value to the Armed Services during the last war. When 
to these influences there was added the material aid and leadership of such or- 
ganizations as the Baruch Committee on Physical Medicine and Rehabilitation, 
the National Foundation for Infantile Paralysis, and other special groups, it is 
not surprising that this post-war period has seen a veritable renaissance in Phys- 
ical Medicine. 

The outstanding accomplishments of Physical Medicine during recent years 
are in educational and organizational advances in the field. Medical schools have 
shown an increased interest in the teaching of Physical Medicine on both an un- 
dergraduate and graduate level. Residencies in Physical Medicine and Reha 
bilitation have been established in federal and non-federal institutions. Hospitals 
throughout the Nation, at last have become aware of the necessity for Depart- 
ments of Physical Medicine and Rehabilitation. Moreover, the importance of 
placing such departments under the direction of qualified physicians is better 
understood. Community rehabilitation centers have been organized in many parts 
of the country. 
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The most significant proof of the progress of Physical Medicine has been 
its emergence as an accredited medical specialty, evidenced by the formation of 
the American Board of Physical Medicine and Rehabilitation for the certification 
of physiatrists and the creation of the Section on Physical Medicine and Reha- 
bilitation of the American Medical Association. 

The result of these efforts is that never in the field of Physical Medicine 
have educational possibilities been so excellent, professional opportunities so 
many and the demand for qualified physiatrists so great. 

The anomolous situation referred to earlier has arisen because in spite of all 
that has been accomplished and the admitted advantages which a career in Phys- 
ical Medicine offers, the medical profession as a whole still shows discouragingly 
little interest in this field) Even more disturbing is the indifference of younger 
physicians to enter this specialty. Progress in any branch of medicine depends 
upon constant recruitment of able and interested young individuals. The same 
applies to Physical Medicine. 

The chronic shortage in qualified professional personnel to direct Physical 

tedicine and Rehabilitation in our hospitals and other institutions has been made 
more acute by the demands of our Armed Forces arising out of the Korean War. 
Consequently, hospital managers who, in response to pleas for greater facilities in 
Physical Medicine have developed departments, now cannot obtain medical per- 
sonnel for their operation. It has been decreed that curative-workshops, depart- 
ments of physical and occupational therapy and other groups ancillary to Physical 
Medicine should operate only under proper medical supervision. To meet such a 
regulation is impossible when not enough physicians are available. 

The situation in connection with residencies and fellowships has become 
equally discouraging and surprising. In 1943, there were only five approved 
residencies in Physical Medicine available. Through the interest of hospital 
boards, educators and certain foundations, the number of approved residencies 
offered in this specialty on April 1, of this year was 87 — 28 in Federal Institu- 
tions and 59 in non-federal hospitals. In addition an undetermined number of 
research fellowships are available. Last year with the same number of residencies 
offered not over 50 per cent were filled. An informal survey at this time leads 
to the conclusion that the number of vacancies for this year will be even greater 
In this connection, it is only fair to say this situation is not peculiar to Physical 
Medicine. During the past year there has been a serious falling off in applications 
for all types of residencies. There are at present a total of 16,000 residencies 
available in the United States and it is anticipated that over one-third will be 
abegging. Present economic trends, but more especially the termination of gov- 
ernment subsidies under the so-called “G-I Bill of Rights” may be responsible 
in part for this situation 

Lack of interest in educational opportunities in Physical Medicine is also 
apparent from the small enrollment in special graduate courses, long or short, 
that are offered in this subject. Although, as observed with residencies, atten- 
dance upon graduate courses in general is less now than shortly after the last 
war, the fact remains that applications for courses in Physical Medicine and 
Rehabilitation fall below those for other specialties. 

Thus, we are confronted with an unexpected paradox. Over the years a de 
mand has been created for physical therapy ; the need for rehabilitation centers has 
been popularized; educational opportunities have been improved and expanded 
numerous residencies and fellowships are offered; Departments of Physical Med- 
icine have been established or are contemplated in many hospitals throughout 
the land; from all sections of the country come requests for physicians qualified 
in Physical Medicine and Rehabilitation. Unhappily, enough doctors to meet 
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these demands and to take advantage of the facilities offered are not available. 
We have created a need — an important legitimate one — which presently the 
medical profession is unable to fill. The situation is analogous to that of a pub- 
licity agent who having created a market for a product finds himself unable to 
deliver the goods. 

The solution of the problem is difficult and complicated. It depends upon our 
ability to increase significantly and quickly the number of physicians interested 
in Physical Medicine and Rehabilitation. To do this, the specialty of Physical 
Medicine must be made more appealing to the younger physicians, must offer 
better compensation, and greater scientific and professional recognition. Since 
some of the ways by which this may be brought about have been presented be- 
fore the last two sessions of the Section on Physical Medicine and Rehabilitation 


of the American Medical Association, further discussion is superfluous. 
Physical Medicine has become a well established accredited medical specialty. 
It fills a recognized and indispensable therapeutic need. As to its future progress 


and success, there can be no doubt. 


It is, however, incumbent upon all who are 


dedicated to Physical Medicine and Rehabilitation to be realistic about the prob- 


lems that arise from time to time. 


Much depends upon how effectively we meet 


this present shortage of medical personnel. To this end we must put forth our 
best efforts since the problem must not be underestimated. 


MEDICAL NEWS 


Members are invited to send to this office items 
of news of general interest, for example, those re- 
lating to society activities, new hospitals, education, 
etc. Programs should be received at least three 
weeks before the date of meeting. 


Personals 


Francis B. Sweeney spoke on “Sensible Use of 
Physiotherapy in an Industrial Dispensary,” at 
the March meeting of the Philadelphia Interstate 
Association of Industrial Medicine. 


Dr. Sidney Licht has been elected a member of 
the Board of Management of the American Oc- 
cupational Therapy Association and an Honorary 
Member of the British Association of Physical 
Medicine. 


Dr. Howard A. Rusk, New York, spoke on 
“What Are We Going to Do About the Chronic 
Patient,” at the American Academy of Neurology 
Meeting held in Louisville, Ky., in April. 


At the annual session of The American College 
of Physicians held in Cleveland, April 21-25, Dr. 
Donald A. Covalt of New York presented the 
topic “Rehabilitation of the Hemiplegic.” 


Dr. Henry V. Morelewicz, Cheektowaga, N. Y., 
recently presented a paper entitled “What Physi- 
cal Medicine and Rehabilitation Can Contribute 
to a Research Project on Rheumatoid Arthritis” 
at the Buffalo Arthritis Society, Buffalo, N. Y. 


Bills Introduced 


A. 1214 — New York — To amend the physio- 
therapy law, proposes to authorize applicants for 
a license to practice physiotherapy to temporarily 
practice such activities for a period of six months 
during the pendency of their application for a 
license. 


A. 1647 — New York — To amend the educa- 
tion law, proposes the creation of a state board of 
physiotherapy examiners. 


Arizona, H. 10 — Provides for the creation of a 
board of physical therapy examiners and defines 
physical therapy as the treatment of a bodily or 
mental condition by the use of the physical, chem- 
ical or other properties of heat, light, water, or 
electricity or by massage and active and passive 
exercise prescribed by a licensed physician but 
does not include the use of roentgen rays and 
radium for diagnostic and therapeutic purposes or 
the use of electricity for surgical purposes, in- 
cluding cauterization. 


South Carolina, H. 1760 — Same as above. 
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Thirty-Eighth Annual Meeting of the Radio- 


logical Society of North America, Inc. 


Netherland-Plaza Hotel, 
cember 7, 8, 9, 10, 11, and 12, 
Netherland-Plaza Hotel 
Refresher Courses, Sunday, 2-5 p. m 
Monday-Friday, 8:30-10:00 a. m 
Sessions, Monday-Friday, 10:30 a. m 
1:30 p. m.-4:30 p. m 
Monday, 


Cincinnati, Ohio, De 


1952. 


and 7-9 


p. m 
Screntihic 
12:30 p. m.; 
Executive Sessions, Tuesday, and 
Thursday, 1:30 p. m 
Scientific Exhibits 


Banquet. 


Commercial Exhibits — 
Sheraton-Gibson Hotel 
Refresher Courses, Tuesday-Friday, 8:30-10:30 
a.m 
Screntihie 
12:30 p. m 


Sessions, Tuesday-Friday, 10:30 a. m.- 


Grant for Pediatric Education 


ot $10,000 has been made by the Na 
Infantile Paralysis to the 
American Academy of Pediatrics It is to be 
used by the Committee on Medical Education to 
pediatric education, and will enable the 
on. the 


\ grant 
tional Foundation for 


improve 
committee to hold 10 regional conferences 


subject in 1952 


New York Society Meeting 
York Society of Vhysical 
April 2 Phe 


habilitation of 


Medicine 
subject 


The New 
held a special meeting on 
of the scientific 
the Injured Hand.” Dr. Henry Kessler spoke 
on Prosthetic Surgery; Dr. William Bierman on 
Measures; Dr. Melvin Goldberg on In 


Implications 


session Was, 


Physical 


dustrial 


James P. Kerby 
announce the 


Ke rby of Salt 


death on 


Lake 


It is with regret that we 
January 26 of Dr. James | 
City, Utah 

Dr Kerby has 


years 


been with the Congress for 


many 


Correction 

book “The 
Ancel Keys, Josef 
Mickelsen and Henry 
March, 1952, 
book, Vol- 


volumes 


Biology of 
Bro- 


The 
Human 
zek, Austin 
Longstreet 


have informed this ofhes 


publishers of the 
Starvation,” by 
Henschel, Olaf 
reviewed in the 
that the 

in single 


Taylor, 
issue, 
umes I and II, is not available 
It is sold only as a set 


New York Society Officers 


The tollowing officers have been elected by the 
New York Society of I Medicine for 1952 
Hans J. Behrend, President; Morton Hoberman, 
Vice-President, and Weiss, ‘Treasurer 
The Executive Committee consists of Sidney 
Licht, Chairman; William Bierman; Nila K. Co- 
valt; Hans Kraus; William B. Snow. Madge C 
l.. McGuinness is Secretary 


*hvysical 


lerome 


May, 1952 


Seminar at New York University 


rhe Department of Physical Medicine and Re- 
habilitation of New York University Post-Grad- 
uate Medical School is presenting a seminar on 
the Rehabilitation of Children. The dates are 
May 19-23; October 20-24, 1952 and January 19-23 
1953. The purpose of the seminar is to present 
(1) the physical, mental, emotional, social and 
educational problems of the disabled child; (2) 
the methods of evaluating extent of disability, and 
(3) the methods of treatment. 

The course is open to all physicians, being of 
particular interest to pediatricians. It will last 
one week, Monday through Friday, from 9 A.M, 
til 5 P.M. The tuition is $30.00 per course. 

Applications and requests for additional infor- 
mation may be obtained by writing to Dr. George 
G. Deaver, Director, Children’s Division, Insti- 
tute of Physical Medicine and Rehabilitation, 400 
F. 34th St.. New York 16, N. Y. 


New Medical Journal 


Vetabolism, a bi-monthly journal devoted to clini- 
cal and experimental metabolism first appeared in 
January, 1952. Editors are Drs. Samuel Soskin 
and Fuller Albright. The publication is designed 
to present to the clinician the practical applica- 
tions of recent advances in metabolism. It will 
also attempt to keep the research worker abreast 
of clinical problems. 


Grant for Cerebral Palsied Children 
The United Cerebral Palsy of New York City, 
Inc. has made a grant of $22,000 for a special 
class to be opened in Public School 85 in the 
bronx for cerebral palsied children. 


Accepted Devices 


Armstrong X-P Explosion Proof Baby Incubator 
Model 22 Manufactured by The Gordon Arm- 
strong Company, Inc., 1501 Euclid Ave., Cleve- 
land 15, Oho, device is used for housing an infant 
under conditions of regulated temperature, humid- 
ity and oxygen flow. The Council on Physical 
Medicine and Rehabilitation voted to include the 
apparatus in its accepted list. 

Vaster Fischertherm Diathermy Model 1200. — 
Manufactured by R. A. Fischer & Company, 517 
Commercial St., Glendale 3, Cal., device generates 
short wave medical diathermy. The Council on 
Vhysical Medicine and Rehabilitation voted to in- 
clude the Fischertherm Model 1200 in its list of 
accepted apparatus 

Birtcher Challenger Short-\ave Diathermy No 
850) Manufactured by The Birtcher Corporation, 
4371 Valley Blvd., Los Angeles 32, Cal., machine 
is designed to produce a “tube-generated” current 
for use both in medical diathermy and in minor 
electrosurgery. The Council on Physical Medi- 
cine and Rehabilitation voted to include the ap- 
paratus in its accepted list. 

Sacro-Ease Models “R” and “200.” Manufac- 


tured by MeCarty’s, 2024 San Pablo Ave., Oak- 
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land, Cal., seating pad offers symptomatic relief 
when ordered by physicians in certain cases of 
lumbosacral, sacroiliac, and sciatic discomfort 
The Council on Physical Medicine and Rehabili- 
tation voted to include both models of Sacro-Ease 
in its list of accepted devices. 

Edin Ele« troencephalograph, Model 100A Series 
Manufactured by Edin Company, Inc., 207 Main 
Street, Worcester 8, Mass., device is used to make 
direct tracings in ink of the potentials associated 
with cerebral activity. The Council on Physical 
Medicine and Rehabilitation voted to include the 
apparatus in its accepted list 

Offner Electroencephalograph, Type D. — Manu- 
factured by Offner Electronics, Inc., 5320 N. Ked- 
zie Ave., Chicago 25, IIL, ink-writing instrument 
resembles writing desk which can be moved about 
on casters. The Council on Physical Medicine 
and Rehabilitation voted to include the apparatus 
in its accepted list. 

Hydro-Pneumatic Bath Manufactured by Jay 
H. Meseroll, 130 S. 19th St., Philadelphia 3, Pa., 
device is designed for use with a bath tub in such 
a way as to agitate and aerate the water. Thera- 
peutic benefits to be anticipated are those recog- 
nized for agitated warm baths in general The 
Council on Physical Medicine and Rehabilitation 
voted to include the Hydro-Pneumatic Bath in its 
list of apparatus accepted. 

Restorator. — Manufactured hy Rudolph J. Boyko, 
640 Madison Ave.. New York 22, N. Y., device 
administers active exercise in form of circular al- 
ternating movement like that made in pedaling a 
bicycle. The Council on Physical Medicine and 
Rehabilitation voted to include the apparatus in 
its accepted list. 


TV Program 
A series of television programs was inaugurated 
in February by the Medical Society of the County 


of New York. The first presentation was devoted 
to poliomyelitis and originated in the Institute of 
Physical Medicine and Rehabilitation of the New 
York University-Bellevue Medical Center 


Newly Registered Therapists 


February 28, 1952 


Anthony Louis, 32 W. 102nd, Shanks 


Torre, 
Village, 
March 19, 1952 
Lange, Manfred Eberhard, 319 W. 138th St., 

New York 30, N. Y. 
Wellingten, Margaret Brackett, 72 Holcomb St., 
West Haven, Conn 
March 26, 1952 
Davey, Mary Ellen, 109 S. Academy St., Janes- 
ville, Wis. 
March 28, 1952 
Bloom, Eleanor Rose, 904 N. 8th St., Camden, 


April 15, 1952 


Abood, Philip George, % Bash Elliott, Rt 
Marshall, Iowa. 
Jones, Terry Bass, 904 Boundry St., Red Oak, 


lowa. 


Drive for Multiple Sclerosis Funds 

The National Multiple Sclerosis Society, 270 
Park Ave. New York, N. Y., launched a drive 
on February 8 for the purpose of raising $425,000 
for research and service programs concerning 
multiple sclerosis. 

The money will be spent to continue and ex- 
pand reseach and further the society's educational 
and service program among physicians, patients, 
and the public. It has been estimated that 250,- 
000 persons in the United States have the disease 


The Kappa Delta Award for Research in 
Orthopaedic Surgery 

A prize of $1000.00 donated by the Kappa Delta 
Sorority may be awarded annually by the Ameri- 
can Academy of Orthopaedic Surgeons for the 
best research related to orthopaedic surgery and 
performed by an American citizen in the United 
States. This research must be presented to the 
Committee on Scientific Investigation of the 
American Academy of Orthopaedic Surgeons be- 
fore. November 1, 1952. Researchers interested in 
competing for this prize are requested to secure 
further information from Dr. Claude N. Lam- 
bert, 104 South Michigan Avenue, Chicago 3, IIli- 
nois, Chairman of the Award Committee for 1952 


Course in Physical Therapy at Northwestern 
University to Continue 

On October 1, 1952, Northwestern University 
Medical School announced that the course in 
physical therapy would be discontinued as of Oc- 
tober 1, 1953, due to lack of funds for maintaining 
it. 

Soon after this announcement was made, the 
Illinois Chapter of the American Physical Ther- 
apy Association offered to attempt to secure funds 
to continue the school for a period of three years 
\ special committee was appointed to study and 
plan action regarding this critical problem with 
Miss Joyce Cairns, Head Physical Therapist of 
the Evanston Hospital, as Chairman. This com- 
mittee, with the assistance of the Chapter Ad- 
visory Committee: Louis B. Newman, M.D., 
Chief of Department of Physical Medicine and 
Rehabilitation, Veterans Administration Hospital, 
Hines, Illinois; Edward A. Piszezek, Executive 
Director, Suburban Cook County Tuberculosis 
Sanitarium District; and George A. Rooney, law- 
yer, was responsible for interesting the United 
Cerebral Palsy Association in this problem 

On February 17, 1952, the United Cerebral Pal- 
sy Association offered a sum of $12,000 so that 
the school might continue. 
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BOOK REVIEWS 


FUNCTIONAL NEURO-ANATOMY: Includ- 
ing an Atlas of the Brain Stem. By 4. R. Buchanan, 
M.D., Professor of Anatomy, University of Colo- 
rado School of Medicine, Denver, Colorado. Sec- 
ond edition, thoroughly revised. Cloth. Price, 
$7.50. Pp. 323, with 273 illustrations, 19 in color. 
Lea & Febiger, Washington Square, Philadelphia 
6, 1951. 


The term “Functional Neuro-anatomy” is used 
as a title because the method of approach is to 
describe pathways from beginning to end individ- 
ually rather than all together from level to level. 
For example, the sensory system is taken up from 
the receptors in the periphery through to the cor- 
tex. The same arrangement applies to the mo- 
tor system and other special functions of the 
nervous system. Brief descriptions of clinical syn- 
dromes are used in illustration, thus making the 
text useful as a reference for the clinician. The 
majority of the illustrations are diagrammatic 
drawings so essential in visualizing portions of 
the nervous system according to function. Histo- 
logical detail is rather briefly considered. 

An atlas of 74 pages has been added in this 
edition. This is prepared from serial section pho- 
tographs of the brain stem, one-half of which has 
been converted to a line drawing to indicate the 
structural details. 

This is an exceptionally excellent neuroanatomy 
text in all respects including brevity of description 
consistent with clarity, fine illustrations, satisfac- 
tory bibliography and indexing, and attractive 
printing and binding. It is recommended for use 
of medical students as a standard text and as a 
reference for all other students of neurology in- 
cluding physical therapists and physiatrists 


PLASTIC SURGERY OF THE NOSE, Includ 
ing Reconstruction of War Injuries and of De- 
formities from Neoplastic, Traumatic, Radiation, 
Congenital, and Other Causes sy James Barrett 
Brown, M.D., Professor of Clinical Surgery, Wash- 
ington University School of Medicine, St. Louis, 
Mo.; Chief Consultant in Plastic Surgery, United 
States Veterans Administration, Washington, D. C.; 
Formerly Senior Consultant in Plastic Surgery, 
United States Army and in E. T. O., and Chief of 
Plastic Surgery, Valley Forge General Hospital; 
and Frank McDowell, M.D., Assistant Professor of 
Clinical Surgery, Washington University School 
of Medicine, St. Louis, Mo. Cloth. Price, $15.00, 
including 48 in color. Pp. 427, with 379 illustra- 
tions. The C. V. Mosby Company, 3207 Wash- 
ington Blvd., St. Louis 3, 1951 


This book is intended for the use of plastic 
surgeons and undoubtedly all would like to have 
it in their library. Operative technique and re- 
sults are beautifully and clearly illustrated by a 


profusion of photographs and two colored dia- 
grammatic drawings. The basis is the author's 
own clinical experience which is large and ap- 
parently very successful. 

The physiatrist may find the book of interest 
as a reference in cases of rehabilitation, because 
of the importance of personal appearance in social 
and economic adjustment. 


CONGENITAL DISLOCATION OF THE HIP. 
sy Julius Hass, M.D. Cloth, Price, $12.50. Pp. 
405, with 134 illustrations. Charles C Thomas, 
301-327 E. Lawrence Ave., Springfield, Ill.; Black- 
well Scientific Publications, Ltd., 49 Broad St., 
Oxford, England; Ryerson Press, 299 Queen St., 
W., Toronto, 2B, 1951. 


Congenital dislocation of the hip is, of course, 
a subject which primarily concerns the orthopedic 
surgeon. The after-care may require the service 
of the physiatrist, and consequently the latter as 
a consultant must be informed on present accept- 
ed methods of treatment. He should also be 
familiar with the pathology, theories of etiology, 
symptoms, course, and prognosis. This volume 
brings together a most adequate summary of his- 
torical data and our present knowledge of the 
subject, and includes well reproduced x-rays, pho- 
tographs, and line drawings so essential for teach- 
ing. Although this is an authoritative and well 
documented text for the orthopedic surgeon, it is 
lacking in technical details of interest to those in 
Physical Medicine. For example, we find the 
statement, “Weakness of the musculature should 
be combatted by abduction exercises and mas- 
sage of the gluteal muscles.” 

Highly recommended for students of orthopedic 
surgery and as a reference for physiatrists. 


HUMAN BIOCHEMISTRY. By S. Klein- 
er, PhD., Third edition. Professor of Biochem- 
istry and Director of the Department of Biochem- 
istry, New York Medical College, Flower and 
Fifth Avenue Hospitals, formerly Associate, The 
Rockefeller Institute for Medical Research, New 
York. Cloth. Price, $7.00. Pp. 694, with 83 il- 
lustrations. The C. V. Mosby Company, 3207 
Washington Blvd., St. Louis 3, 1951. 


This Third Edition of Human Biochemistry is 
a revision and enlargement of the previous edi- 
tions and almost every chapter either includes 
new material or has been corrected to bring it 
up to date. The inclusion of as much material 
as possible in a book of moderate size has neces- 
sitated considerable condensation and consequent- 
ly it is a text more suitable to a survey course 
than to a more basic course in elementary bio- 
chemistry. 
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The text is supplemented freely with tables, 
diagrams and structures. In a few cases the 
structures are misleading and skould have been 
omitted, for example the formaldehyde — amino 
acid reaction (p. 105). 

The chapters that have been most greatly en- 
larged and revised are those dealing with mineral 
metabolism, respiration and acid-base balance and 
Vitamin A function. The book is a well arranged 
and readable panoramic presentation of biochem- 
istry at an elementary level. 


A COURSE IN PRACTICAL THERAPEU- 
TICS. By Martin Emil Rehfuss, M.D., F.A.C.P., 
Professor of Clinical Medicine, The Jefferson Med- 
ical College, Philadelphia; and Alison Howe Price, 
M.D., Associate Professor of Medicine, The Jef- 
ferson Medical College, Philadelphia. Second edi- 
tion. Cloth. Price, $15.00. Pp. 950, with 96 
plates, 4 in full color. The Williams & Wilkins 
Company, Mt. Royal and Guilford Aves., Balti- 
more 2, 1951. 


This book now in its second edition is indeed 
a practical guide in therapeutics for the general 
practitioner as well as other physicians confronted 
with treatment problems. The text is so arranged 
that the first section is basic and concerns gen- 
eral therapeutic principles gf inestimable value to 
the student of medicine. The remaining three 
sections of the book deal with symptomatic ther- 
apy, treatment of specific diseases and special 
treatments, respectively. The content is that of 
the latest practical and proven advances in the 
field of therapeutics. The style of the various 
contributors, seventeen in number, is especially 
clear and with numerous well chosen illustrations 
makes for considerable ease in locating the answer 
to any therapeutic problem. The publishing is 
good and the book is recommended for use by 
general practitioners and other interested students 
of medicine. 


A TEXTBOOK OF MEDICAL CONDITIONS 
FOR PHYSIOTHERAPISTS. By Joan E. Cash, 
B.A., M.C.S.P. With foreword by Frank D. Howitt, 
C.V.O., M.A., M.D. Cloth. Price, $5.00. Pp. 
350, with illustrations. J. B. Lippincott Company, 
227-231 S. 6th St., Philadelphia 5; Aldine House, 
10-13 Bedford St., London, W.C.2; 2083 Guy St., 
Montreal, 1951. 


This book consists of 350 pages divided into 


seven parts. Each part covers the following 
headings in this order: pathological changes, 
rheumatic affections, diseases of the respiratory 
system, disorders of the nervous system, diseases 
of the cardio-vascular system, disorders of abdom- 
inal viscera and peritoneum, some common dis- 
eases of the skin and its appendages. 

The text is written in a lucid style but the ma- 
terial covered is deficient and oversimplified from 
a medical standpoint. 

Treatment by physical medicine methods is 
outlined very briefly in most cases, but the chapter 
on respiratory disorders and some parts of the 


nervous system is covered adequately for physical 
therapy students. 

The illustrations are good, although 
number. 

The information presented here will be of value 
to physical therapy students only on a supple- 
mentary basis, and it is of no value to physiatrists 
or physicians in general. 
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HEALTH INSTRUCTION YEARBOOK, 1951. 
Compiled by Oliver E. Byrd, Ed.D., M.D., F.A.P. 
H.A., Professor of Health Education, and Director, 
Department of Hygiene, School of Education, Stan- 
ford University. Foreword by Bernice Moss, M.A., 
Ed.D., President, American Association for 
Health, Physical Education, and Recreation and 
Associate Professor of Health Education, Uni- 
versity of Utah. Cloth. Pp. 236. Price, $3.50 
Stanford University Press, Stanford, Calif., 1952. 

This is the ninth edition of this popular work 
which is a digest of some 1500 articles on health 
and its various problems that were published 
from July 1, 1950, to June 30, 1951. The following 
quotation from the foreword sums up the value 
of such a review —- “The number of publications 
and articles dealing with health which find their 
way to the desk of the busy teacher or health 
worker is apt to be somewhat overwhelming. To 
read them all seems impossible, and not to read 
them seems to give evidence of lack of profes- 
sional interest. Dr. Byrd is to be commended 
for his continuous and painstaking analysis of 
current health literature and his presentation of 
important information in highly readable form.” 


COMMUNITY HEALTH EDUCATION IN 
ACTION. By Raymond S. Patterson, Ph.D., Direc- 
tor of Health Education, John Hancock Mutual Life 
Insurance Company, Boston, and Beryl J. Roberts, 
Ed.M., M.P.H., Associate in Health Education, 
Harvard School of Public Health, Boston, Cloth. 
Price, $4.50. Pp. 346, with illustrations. C. V. 
Mosby Company, 3207 Washington Blvd. St. 
Louis 3, 1951. 


This book defines health education, explains 
the work of a health educator, describes the kinds 
of organizations that can be used effectively, dis- 
cusses in detail the possibilities of various types 
of propaganda, and finally tells how to find out 
whether anything has been accomplished. This is 
done in a lively style that is deceptively readable; 
not every author can achieve this modern effect 
of “medium bounce” and still pack his book with 
so much substantial information. It is gratifying 
to find (page 256) an acknowledgement of the 
pioneer work of the Bureau of Health Education 
of the American Medical Association in the use 
of television for this purpose. Anyone planning 
exhibits, making motion pictures, giving public 
lectures, or writing health columns would do well 
to read this book from cover to cover. It is at- 
tractively illustrated, well indexed, and provided 
with helpful bibliographic references in the foot- 
notes. 
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Errors and Pitfalls in the Diagnosis and Treat- 
ment of Rheumatic Diseases. Ezra Lipkin. 


1. Michigan M. Soc, $0:1022 (Sept.) 1951 


In this review, the author has attempted to cov 
er some of the highlights of twenty-five vears ex 
perience with rheumatic disease, with particular 
stress upon errors from which he, or any other 
conscientious physician, has not been unmune He 
has stressed the differential between 
rheumatoid and osteoarthritis generally, rheuma 
rheumatoid 


diagnosis 
toid and osteoarthritic spondylitis, 
arthritis and rheumatic fever, rheumatoid arthritis 
and gout, specific and nonspecific arthritis, the va 
rious types of backache and sciatica, and painful 
shoulder As for treatment, in rheumatoid arth 
immobilization of the joimts may 
must 


ritis excessive 
lead to ankylosis; a fine 
be established between rest and activity. In 
Ss desirable, aud prolonged exercise 


balance, therefore, 


mteo 


arthritis, rest 
usually leads to a recurrence of the symptoms. The 
vold, cortisone and ACTH 
is worthless im osteoarthritis, although some in 
results in os 


use of typhoid vaccine, 
vestigators have reported favorable 
teoarthritis of the hip with cortisone, Otherwise, 
the treatment is directed toward rest and support 
of the affected joint, improvement of the circula 
tion through physical therapy, reduction of weight, 
the use of analgesics, and so forth 

The most common of all rheumatic afflictions is 


low backache, which may be due to a multitude of 


causes: simple back strain lumbar and sacro 
thac constipation, cystitis, prostatitis, cervicitis 
ind) osteoarthritis The treatment naturally re 


solves itself to a discovery of the cause and its 
correction, whether by appropriate support, laxa 


electrocautery or short 


tives, prostatic massaue 
wave therapy 

Of the patients that consult a physician with 
single joint afflictions, none is more common than 
the sufferer from a painful shoulder The major- 
itv of these are periarthritic in origin, and are clas 
sified under bursitis. The non-calcified pertarthri- 


tides are helped by physical therapy and massae 


with graduated exercise Should they fail to re 
spond to these measures, resort may be had to 
brachial block with one per cent procaine 


Cortisone in Rheumatoid Arthritis: An Interval 
Report. Alvin E. Price; James J. Lightbody; 
William S. Reveno, and Elmore C. Vonder 
Heide. 


I. Michigan M. Soe. 50;1015 (Sept.) 1951 


Phis report covers sixty-three cases of rheuma 


tod arthritis, all of whom have received cortisone 
All had multiple joint 
of illness varying 
Prior to 


tor at least three months 
involvement with the duration 


from four months to thirty-six years 


06 


the institution of cortisone therapy, most patients 
had received a wide variety of treatments with 
varying response. In most of the patients, physi- 
cal therapy was used as an adjunct to cortisone 
during the two-week hospitalization 
This consisted of baking and massage by trained 
physical therapists, and in some hydrotherapy in 
the Hubbard tank was used. The immediate ef- 
cortisone was favorable in all but two 
cases. In practically all patients this became ap- 
parent about the third day, although in several 
instances it was noticed sooner, In only two cases 
was there no change observed at any time during 
Improvement noted was 


period of 


tect of 


the course of treatment 
subjective as well as objective, with a loss of 
pain and stiffness as well as a reduction in size 


of the affected joimts 


Diagnosis and Management of Chronic Peripheral 
Arterial Insufficiency. Harold N. Neu, and Wil- 
liam J. Reedy. 
|. lowa M. Soe. 41:413 (Oct.) 1951. 
lhe authors suggest a regime of therapy which 

they have found quite successful in the conserva- 

tive management of chronic peripheral arterial in- 
sufficiency. It is evident from the literature that 
no single agent has been uniformly consistent in 
producing the desirable effect of increased blood 
flow to the extremities. There are a well-known 
number of general therapeutic measures which are 
important. It is quite well agreed that tobacco 
in any form must be absolutely prohibited for 
successful results in the management of thrombo- 
angiitis obliterans. The use of proper clothing is 
stressed. The control of infection and of diabetes 
when present is a basic principle known to every- 
one who treats peripheral occlusion vascular dis- 
orders. The use of bed rest is highly effective n 
patients who complain of severe pain at rest or 
during a short walking distance and those with 
trophic such as ulcerations, blebs or 
gangrene The environmental temperature is 
maintained at 85 F. at which temperature maxi- 
mum vasodilatation seems to occur Activity in 
bed is encouraged to avoid the hazards incident 
suerger'’s ex- 


changes 


to two to three weeks of bed rest. 
ercises as described by him are practiced to im- 
prove circulation with the exception that local 
heat is not applied to the legs while in the resting 
horizontal position. Neu and Reedy prefer to use 
reflex heat by means of electric heating pads or 
hot water bottles to the abdomen. The heating 
mechanism is maintained during the complete exer- 
cise period. The use of heat to the extremities is m- 
terdicted because of the practical problems of securing 
absolutely controlled temperatures. If this could be 
assured then local measured heat would be ac- 


ceptable. The vasodilating agents chiefly used by 
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these authors im the past several years have been 
Priscoline and whiskey, often prescribed concomi 
tantly during the same day. The authors feel that 
the problem of peripheral arterial insufficiency will 
become more common, and that the diagnosis of 
this condition can be made accurately by simple 
measures in the great majority of instances. Suc- 
cess should not depend upon a single agent for 
treatment, but emphasis should be upon the em- 
ployment of a regime of useful measures which 
can add comfort and perhaps years to the life of 
the patient 


Immediate Treatment of Hand Injuries. Sumner 
L. Koch. 


Pennsylvania M. J. 54:721 (Aug.) 1951. 


The principles of the immediate treatment of 
injuries of the hand are identical with those of 
compound injuries elsewhere, and it is those prin- 
ciples which are stressed rather than specific de- 
They are stated very briefly as follows, 
Doctor Koch gives a brief elaboration 


tails. 
and then 
on each principle: 

Protect the wound from infection; stop 
bleeding; determine the extent of injury; trans- 
form the contaminated wound into a clean wound; 
if the latter can be accomplished, bring fractured 
bone fragments into position, repair the injured 
structures, and close the wound; if One is uncer- 
tain as to the cleanliness of the wound, reduce 
fractured bone fragments but leave injured ten- 
dons and nerves undisturbed, and either leave the 
wound open or bring wound edges together with- 
out tension; cover the entire mjured area with a 
large compression dressing and apply a splint to 
keep the part at rest. 

A few words should be added concerning the 
later treatment of injuries of the hand, after 
wound healing is complete. If further surgical 
treatment is indicated, it should be delayed until 
inflammatory reaction and deep induration about 
the site of injury have subsided. If infection de- 
velops after the original injury, bacteria will re- 
main viable in the deeper tissues for a number of 
weeks after wound healing is complete. Inflam- 
matory reaction still longer and makes 
exposure and mobilization of injured structures 
tedious and difficult. The best results will be Se- 
cured if secondary operations are delayed until 
the tissues are as nearly normal as possible. Dur- 
ing the waiting period much can be accomplished 
by simple physical therapy. One of the most help- 
ful procedures available is to have the patient soak 
the injured hand for 15 or 20 minutes at least 
twice daily in warm soapy water, massaging it 
gently with a soft washcloth during the period 
of soaking, and to have him move the fingers 
through as wide a range of movement as possible 
without swelling and pain. To stimulate circula- 
tion and so improve the nutrition of the tissues, 
and to maintain flexibility and increase the range 
of movement at the small joints of the hand are 
objectives that should be constantly kept in mind 


open 


persists 
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as one awaits the most favorable moment for see 
ondary operation 
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Electromyography. Arthur E. White, and James 
D. Amos. 
U. S. Armed Forces M. J. 2:1151 (Aug.) 1951 


Electromyography should be used as an aid to 
diagnosis only after full and careful clinical eval- 
uation. Without a clear clinical picture in his 
mind, the physician may often find machines more 
misleading than useful in any branch of medicine 
In addition, electromyography should be preceded 
by muscle testing with a suitable rectangular wave 
(electrodiagnostic) stimulator because a combin- 
ation of the procedures gives a much more com- 
plete picture than either alone. The use of elec- 
tromyography thorough training in 
the interpretation of data obtained from it, other- 
wise confusion would result when any but the 
most elementary action potentials are elicited, Re- 
cent have spontaneous dis- 
charges in anterior poliomyelitis to be a striking 
feature, especially in the convalescent stage when 
they are a sign of improvement of muscular func- 
tion. The completely paralyzed muscle is electri 
cally silent except for fibrillations which develop 
from 16 to 21 days after the onset of poliomyelitis 
Muscular spasm is absent during the time of de- 
velopment of paralysis in acute anterior polio- 
myelitis. There is an increase in irritability to 
stretching of muscles during the acute stage with- 
out any correlation to spasm, tenderness, or pain 
The pattern of electric discharges 
produced by stretching resembles in appearance 
that obtained from muscles in a tonic 
contracture or spasm secondary to fracture of an 
extremity. Hansson and his collaborators found 
a decrease in the amplitude and number of action 
potentials in muscles weakened by poliomyelitis 
They also found this decrease to be almost pro- 
portional to the decrease in muscle power. On 
this data they offered a method of grading muscle 
strength with the electromyograph. 


presupposes 


observations shown 


on stretching. 


state of 


Effect of Rapid and Prolonged Rewarming on 
Local Cold Injury. Josef Pichotka, and Robert 
B. Lewis. 

U.S. Armed Forces M. J. 2:1293 (Sept.) 1951. 


The rate of rewarming a frozen limb has a de- 


influence upon the clinical result. The 
general belief is that rewarming is most 
beneficial and that direct application of heat to a 
frozen area is injurious and therefore should be 
avoided. This assumption is based upon popular 
observations that with slow rewarming alarming 
clinical signs and symptoms, such as marked 
swelling and severe pain, can best be avoided. 
However, these observations are uncontrolled, and 
many of the examples quoted to indicate the dan- 
ger of rapid rewarming are open to question. In 
recent years several articles showing that rapid 
rewarming of frozen parts was not harmful but 


cisive 
slow 
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even beneficial have been published. The most 
important among these are those of Fulirman and 
Crismon and Finneran and Schumacker 
authors showed that rapid rewarming definitely 
decreased the tissue loss after a standard cold in- 
jury The experiments of Pichotka and Lewis 
were performed in order to repeat the previous 
investigations with a method of cold injury which 
permitted a more exact quantification of the re- 
sults. They hoped, at the same time, that some 
insight might be gained which would result in a 
differentiating effect of rapid re- 
warming on frostbitten These studies 
showed that rapid thawing of frozen legs in wa- 
ter at 42 C 
tirely prevented cutaneous necrosis after exposure 
to 12 and 15 C. for thirty minutes. Sponta 
neous rewarming in air at room temperature after 
these two standard injuries, in these and previous 


These 


more clearly 


tissue 


for five to eight minutes almost en- 


experiments, resulted in superficial necrosis in 20 
and 90 per cent of the cases, respectively. The 


extent of muscular necrosis was definitely de- 
creased by the rapid thawing, but the results were 
not so striking as in the case of cutaneous necro- 
sis. Prolonged rewarming with water at 40 C. up 
to 1 hour gave in all cases the same beneficial 
influence as rapid thawing for only five to eight 
minutes, Animals with rapidly rewarmed legs ex- 
hibited a better general appearance than animals 
Jeft to spontaneous rewarming and preserved bet- 
ter function of the injured limbs 


Nylon Arthroplasty in Rheumatoid and Osteo- 
Arthritis. John G. Kuhns, and Theodore A. 
Potter. 


Ann. Rheumat. Dis. 10:22 (Mar.) 1951. 


After operation to form a new knee joint, the 
leg usually is kept elevated upon pillows for 48 
hours. Transfusions of one to two pints of blood 
usually are given as well as penicillin as prophy- 
lactic measures Muscle-setting exercises are be- 
gun before the end of the first week after opera- 
tion. Active exercises are begun after one week 
Movement against gravity is begun as soon as the 
wound is healed. Weight-bearing with crutches 
and a plaster cylinder are begun in three weeks 
unless there is much bony atrophy. Resistance 
exercises (De Lorme and Watkins, 1948) are giv- 
en to regain normal strength in the extensor mus- 
cles. Six months usually are required to regain 
Arthroplasty 
of the knee in chronic arthritis is always an oper- 
It does not produce a normal 
knee joint but usually results in a useful joint 
with a fairly wide range of painless motion, In 
operations of this nature the postoperative period 
is most tmportant, since motion depends upon the 
avoidance of complications and the early and per- 
sistent activity of the patient. The patient must 
begin motion or muscle-setting procedures within 


normal strength and good function. 


ation of election 
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a few days, and active and resistance exercises of 
increasing strenuousness must be performed after 
wound-healing to secure good motion and normal 
strength. In a few patients normal strength and 
good function have gradually come after a year 
and a half, but we do not advocate such slow 
convalescence; adhesions and muscular stiffness 
can develop too readily. The desideratum after 
arthroplasty of the knee has changed little in the 
last 50 years; it is a stable, painless knee with 
about 60 degrees of motion. In a recent review, 
Speed and Trout (1949) stated that 70 degrees of 
motion made for the greatest endurance and sta- 
bility, but many of our patients have over 90 de- 
grees of motion and all of them are stable and 
painless. The greater range of motion, we believe, 
has resulted from the vigorous use of the newer 
physical therapy techniques, particularly resis- 
tance exercises. 


Thoracic Injuries in World War II — Part II: 
Therapy in the Reconstructive Phase. Joseph 
P. O'Connor. 

Armed Forces M. }. 


J. 2:1277 (Sept.) 1951. 

Three hundred and nine patients requiring late 
and definitive treatment because of traumatic le- 
sions of the chest wall and lungs were studied. 
The usual postoperative procedures necessary for 
patients with thoracic injury were followed for the 
first 24 to 36 hours after which early ambulation 
was encouraged and exercises were started, Even 
patients too obviously ill to be out of bed for 
weeks were put through organized exercises su- 
pervised by the athletic instructors of the phvsical 
education and rehabilitation department together 
with the technicians of the physical therapy sec- 
tion. As soon as the patient could sit up in bed 
and subsequently became ambulatory his exercises 
were increased to the point of tolerance under in- 
struction. In all cases of hemothorax and in other 
wounds of the thorax, atrophy of the pectoral and 
other muscles of the rib cage was a common find- 
ing. In some, the atrophy was striking, the pa- 
tient presenting on admission a visible deformity 
in just a few weeks after injury. Therefore, an 
important part of the immediate treatment became 
the exercises. The instructors and technicians 
siépped up the tempo of the physical activity as 
the clinical condition permitted, to the extent that 
such strenuous games as volleyball, basketball, 
and tennis became part of the treatment. Many a 
young, frightened, and ill patient was admitted 
with a large hemothorax and one-half of his chest 
immobilized and apparently “stove-in,” only to 
undergo thoracentesis once or twice and begin 
immediately with a regimen of exercises and sud- 
denly change into a robust lad on the road to 
recovery. The reason for this is just as obscure 
as that for the cases of total hemothorax which 
cleared without aspiration. 
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TECA CD4P 


a low price generator with 
variable frequencies for 
conventional low-volt therapy 


* Muscle Stimulation * Ion-Transfer Therapy 
Electro Diagnosis Medical Galvanism 


AVAILABLE CURRENTS: 

A. C., from 18 to 3000 cycles per second in sine wave and 
square wave. 

D. C,, straight and any desired degree of pulsation. 

AC and DC PULSES of 1 m/s duration (may be regulated 
from 1 to 100 pulses per second). 

‘ALL CURRENTS SURGING (except pulses) from 6 to 60 
surges per minute. 

SUPERIMPOSED CURRENTS; any alternating current can 
superimposed on any direct current, or vice versa. 
OSCILLOSCOPE OPTIONAL; CD4P may be equipped with 

a 3” oscilloscope. 

TWO CIRCUITS; separate circuits and controls for A. C. 
and D. C. for easier operation and wider range of appli- 
cation. 


For literature, price, demonstration, write Dept. A-5. 


TECA corporation 


Simple To Operate 


NEW YORK 36, N. Y. Reliable + Efficient 


HYDROCOLLATOR | HYDROCOLLATOR 


“MASTER UNITS 


220 WEST 42ND ST., 


Wringing 


No 
Dripping 


30 MINUTES MOIST HEAT 


FOR 
HOSPITAL 
AND 
CLINIC 


WITH EACH APPLICATION 


Local MOIST HEAT can most effectively 
be applied with the HYDROCOLLATOR 
STEAMPACK. Simply heat in water, lift 
out, wrap in towel, and apply. Special 
heat retaining gel filler absorbs and 
holds water to give at least 30 minutes 
effective moist heat with each applica- 
tion. Packs can be used over and over. 
Well designed to fit any body contour. 
Used in leading hospitals and clinics. 


© 


6-Pack Model SS 


Automatically maintains a constant supply of 
ready-to-use Hydrocollator Steam packs. Tem- 
perature is thermostatically controlled. Heated 
packs are easily taken to the patients, thus 
you can treat several patients at the same 
time. No need to transport patients to the 
heat source and await their turn. 

No plumbing connections. Simply plug into 
your electrical outlet. Sturdy, handsome stain- 
less steel construction. 


WRITE FOR LITERATURE AND PRICES 
CHATTANOOGA PHARMACAL 
COMPANY, Inc. 
CHATTANOOGA 5, TENNESSEE 
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PHYSICAL MEDICINE AND REHABILITATION ** 


The following services are approved by the Council on Medical Education and Hospitals, and the 
American Board of Physical Medicine and Rehabilitation. Residencies in this specialty have been 
approved without specifying the number of years for which they are accredited. The Board will give 
appropriate credit for training in these hospitals on an individual basis. 


Hospitals, 43 Assistant Residencies and Residencies, 87 


id 


Name of Hospital 
UNITED STATES ARMY Location Chief of Service 
Letterman Army Hospitaly....... San Francisco .... . C. Psaki 
Fitzsimons Army Hospital... Denver = H. B. Luscombe. 258,913 
Army Medical Center Washington, D. C.. H. Kuitert 6,755 263,456 


Treatments 
Residencies 
Offered * 
Residencies 
Offered * 
Beginning 


Total 


wm! 


VETERANS ADMINISTRATION 


Veterans Admin. Hospitaly'... Long Beach, Calif.....R. N. Nyquist..... 
tVeterans Admin . Fort Logan, Colo... F. J. Fricke 
Veterans Admin Hines, Il. be 
Veterans Admin Wadsworth, Kans. 

Veterans Admin Framingham, Mass. 

Veterans Admin Jefferson Bks., Mo. -. H. Weissenb’g 
Veterans Admin. Hospital ' .. New York City... S. Abramson 
Veterans Admin. Hospital’ ... Cleveland ‘ . T. Zankel 
tVeterans Admin. Hospital Portland, Ore . W. Fowlks...... 
tVeterans Admin. Hospital ' Aspinwall, Pa. .. 5S. Machover 
Veterans Admin. Hospitaly' Houston, Tex L. Boynton 


NONFEDERAL 


Los Angeles County Hospitaly' Los Angeles Austin 
White Memorial Hospitaly Los Angeles . F. B. Moor 
University of Colorado Medical Center 

Colorado General Hospital’ Denver L. Dinken.... 
State of Connecticut Vet. Home & Hosp... Rocky Hill, Conn. 
Emory University Hospital Emory Univ., Ga . L. Bennett. 
Georgia Warm Springs Foundation Warm Springs, Ga . L. Bennett 
Cook County Hospitaly' Chicago Kobak .......... 
Michael Reese Hospital’ Chicago O. Molander .. 
Northwestern University Medical Center. Chicago 
Research and Educational Hospitalsx' Chicago H. Kendell 
University of Kansas Medical Kansas City, Kans. 
Massachusetts General Hespital® Boston A. La Watkins . 
University Hospital Ann Arbor, Mich 
University of Minnesota Hospitaly' Minneapolis 
Mayo Foundation Rochester, Minn. 
Rarnes Hospital St. Louis 
*ellevue Hosp., Div. III, N. Y. Univ.g'. New York City 
Goldwater Memorial Hospital® New York City 
Hospital for Joint Diseasesx' York City 
Hospital for Special Surgery York City 
Mount Sinai Hospitaly' few York City ’. Bierman ....... 
New York City Hospital’ 7 York City *. K. Safford, Jr. 
Presbyterian Hospitaly' ew York City Snow... 
St. Luke's Hospitals’ ‘ew York City R. Muller ........... 
tRehabilitation Hospital W. Haverstraw, N. Y. } Hoberman 
Cleveland Clinic Hospitai Cleveland 
Hospital of the University of Pa. Philadelphia 
Philadelphia General Hospital’ Philadelphia 
Medical College of Virginia—Hosp. Div.%' Richmond, Va 4 40,327 


The star (w) indicates hospital approved for intern training 
The dagger (+) indicates temporary approval! 
' Residencies open to women 


ARCHIVES AVAILABLE ON MICROFILM 


The ARCHIVES OF PHYSICAL MEDICINE is now available to librar- 
ies on microfilm. A microfilm edition will be sold only to bona fide subscribers 
of the ARCHIVES, is not for resale and will be distributed at the end of the 


volume year. 


For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 
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Appointments to the following ap; 


Further correspondence regarding the "Wvailability of these positions should be 


the hospitals concerned. 


Hospitals designated by the symbol # under the column titled “Beginning Stipend”, furnish main- 


RESIDENCY INFORMATION SERVICE * 


proved service have been reported open as of January 1, 1952. 
be carried on directly with 


in addition to the cash stipend shown or in lieu of a cash stipend. 


Many of —, hospitals which have indicated that they will accept graduates of ane medical 


have | requirements that such applicants must meet before acceptance. Details of these 
requirements can be secured directly from the hospitals concerned. 
is 
= < Ess z 
Name of Ey Person to Whom 
Chief of Application Should 
Hospital __Location Service Zac & mise SF he Addressed 
PHYSICAL MEDICINE 
Veterans Admin. Hosp... Denver, Colo C. C. Hoffman 1 immed no 200 Manager 
Veterans Admin. Hosp....Framingham, Mass... F. Friedland 1 2 yes 200 Manager 
3 6 3. $2 2 
Veterans Admin. Hosp... Jefferson Barracks, E. Weissenberg. 1 immed. yes 200 Manager 
Missouri 
Veterans Admin. Hosp... New York, N. Y.....K. Harpuder 1 7-1-52 yes 200 E. C. Gluckman, M. D 
Liaison Officer, Dean's Com 
Veterans Admin. Hosp... Cleveland, Ohio ..H. T. Zankel 1 immed. yes 200 Dr. Joseph T. Wearn, 
Chrm, Dean's Comm 
2065 Adelbert Rd. 
Veterans Adinin. Hosp... Aspinwall, Pa S. Machover........ 1 immed no 200 Dr. Williams S. McEliroy, 
Chr. of the Dean's Comm 
Univ. of Pittsburgh 
Veterans Admin. Hosp... Houston, Texas B. L. Boynton 1 7-1-52 yes $200 Resident Review Board 
Veterans Admin. Hosp...Richmond, Va. A. R. Dawson 1 immed. yes 200 Dr. J. Melvin Boykin, Chief, 
Prof. Services 
Los Angeles County 
Hospital Los Angeles, Cal. E. Austin 1 1-1-52 no 173 Gordon E. Goodhart, M. D 
State of Connecticut 
Veterans Home & Hosp...Rocky Hill, Conn. N. K. Covalt 2 immed. yes 295 Col. R. F. Gates 
Research & Edu. Hosp. Chicago, Il H. W. Kendell. 1 1-1-52 no 60z Dr Grsree D. Kaiser, 
1 7-1-52 Ass't. Dir 
Hosp. for Joint Diseases New York, N. Y. J. Weiss 1 immed yes 602% Dr. J ¥ Golub, Ex. V. P. 
New York City Hosp. New York, N. Y. F. K. Safford. 1 immed yes 1403 Comm. on Int.. & Res 
St. Luke's Hospital New York, N. Y. R. Muller 1 1-1-52 no 60% Dr. L rtd Ex. Dir 
Cleveland Clinic Hosp ; Cleveland, Ohio... W. J. Zeiter 1 7-1-52 yes 135 Chrm., Comm. on Adm 
“Reprinted in part J. A. M. A. 147-440 (Sept. 29) 1951 


American Society of Physical Medicine 
and Rehabilitation 
Officers and Committees for 1952 

President — Frances Baker 

President-Elect — Walter McClellan 

Vice-l’resident — Donald L. Rose 

Secretary Treasurer — Max K. Newman 
Board of Governors 

Miland E. Knapp 

Frances Baker 

Walter McClellan 

Max k. Newman 


Ben L. Boynton 
Alvin B. C. Knudson 
William D. Paul 


Membership Committee 
Harold Dinken 
Herman Rudolph 
Solomon Winokur 

Nominating Committee 
Nila Covalt 
George Wilson 
Louis B. Newman 

Program Committee 

Joseph Mc Rae 
Donald Covalt 
Murray Ferderber 


Regional Officers 
American Congress of Physical 


Medicine 
EASTERN SECTION Chairman, Nila Co- 
valt, Rocky Hill, Conn.;: Secretary, Thomas 


Hines, 57 Colony Street, Hamden, Conn. 

MIDWESTERN SECTION Chairman, 
J. Erickson, Rochester, Minn.; Secretary, 
Myron D. Lecklitner, St. Barnabas Hospital, 
Minneapolis, Minn. 

WESTERN SECTION Chairman, Everill 
Fowlks, Oswego, Oregon; Secretary, Leonard 
Yamshon, 224 N. Serrano Ave., Los Angeles, 
Calif. 

SOUTHEASTERN SECTION Chairman, 
Odon von Werssowetz, Nashville, Tenn.; Sec- 
retary, George Wilson, 308 City Bldg., Ashe- 
ville, N. C. 

SOUTHERN SECTION Chairman, Edward 
Krusen, Jr.. Dallas, Texas; Secretary, Charles 
Shields, 1017 Gorgas Circle, Ft. 


Texas. 
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In Rehabilitation Therapy 


> 

* 


. a low volt current of unusual wave 
characteristics . . . with comparative free- 
dom of discomfort. . . .” 


Medcolator » 


STIMULATOR 


Write for descriptive literature. 


MEDCO PRODUCTS CoO. TULSA 12, OKLA. 
3683 E. Admiral Place 


MEDCO MEDCO MEDCO 


OPPORTUNITIES AVAILABLE 


Analysis Fo 


Individual Survey f 


(Please send for our we may prepare an 


WANTED Physiciar who hav 


physical medicine and rehalnlitati 
therapists Interesting 
America and, too 

Please 


United States 


we may submit an Mechcal 


Bureau, Burneice Larso Build 


ing, Chicago 


THE KABAT - KAISER INSTITUTE 


at Vallejo, California, announces three months 
post-graduate courses for physical therapists in 
techniques of neuromuscular re-education Phys 
cal therapists must be members of the American 
Physical Therapy Association, members of the 
American Registry of Physical Therapists or qual- 
ified foreign physical therapists Courses start 
April Ist July tst, Oct Ist. and Jan. Ist 
Number of students accepted is limited. Certificate 
given upon successful completion of the course 


Tuition: $150 
Applicants should communicate with 


Margaret Knott 
Chief Physical Therapist 


KABAT-KAISER INSTITUTE 
VALLEJO, CALIFORNIA 


MEETINGS OF INTEREST 
TO THOSE IN THE 
FIELD OF PHYSICAL MEDICINE 
AND REHABILITATION 


In this column will be published information 
about meetings of interest to those in the field of 
physical medicine New data should be sent 
promptly to the office of the ARCHIVES, 30 
North Michigan Avenue, Chicago 2, Illinois. 


American Congress of Physical Medicine 30th 
Annual Session, The Roosevelt, New York, New 
York, August 25, 26, 27, 28, 29, 1952. Walter J. 
Zeiter, M.D., Chairman, Convention Committee, 
30 North Michigan Ave., Chicago 2. 


Section on Physical Medicine and Rehabilitation 
of the American Medical Association Tuesday, 
Wednesday afternoon and Thursday morning of 
the A. M. A. meeting (June 10, 11 and 12, 1952} 
in Chicago. Secretary, Walter J. Zeiter, M.D., 
Cleveland Clinic Foundation, 2020 East 93rd St., 
Cleveland 6, Ohio 


New York Society of Physical Medicine. — Meet- 
ings, first Wednesday. Madge C. L. McGuinness, 
M.D., Secretary, 48 E. 62nd St., New York 21, 
¥. 

The National Society for Crippled Children and 
Adults, Inc 1952 annual convention, Fairmont 
Hotel, San Francisco, October 26, 27, 28 and 29, 
1952. Lawrence J. Linck, Executive Director, 11 
South La Salle Street, Chicago 3. 


American Occupational Therapy Association. — 
Annual Convention, August 9-16, 1952, Milwaukee, 
Wisconsin, Hotel Schroeder. Marjorie Fish, 
OTR, Executive Director, 33 West 42nd Street, 
New York 18, N. Y. 


American Physical Therapy Association Phila- 
delphia, Pennsylvania, Bellevue-Stratford Hotel, 
June 23,-28, 1952. Mildred Elson, Executive Di- 
rector, 1790 Broadway, New York 19, N. Y. 


International 
International Congress of Physical Medicine 
(1952). London, July 14 to 19, 1952. Applications 
for the provisional program should be addressed to 
the Honorary Secretary, Dr. A. C. Boyle, Inter- 
national Congress of Physical Medicine (1952) 45, 
Lincoln’s Inn Fields, London, W.C. 2. 
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HEAT .. instant/y..constantly.. 


WITH 


Hanovia’s SOLLUX LAMP 


Ruggedly constructed to stand hard, 
daily usage, the Sollux Lamp is mount- 
ed on four casters for easy portability 
and features a terraced aluminum hood 
that adjusts to any desired position and 
eliminates hot spots 


Equipped with a 500 Watt Bulb or 
600 Watt Element. 


INDICATIONS — Subacute and chron 
traumatic and inflammatory conditions 
Contusions and muscle strains, traumaty 
synovitis and tenosynovitis, sprains, dislo- 
cations and fractures 


Nw 
MASTER FISCHERTHERM 


NEW FCC APPROVED 
DIATHERMY 


APPROVED BY BOARD OF BUILDING AND SAFETY 
COMMISSIONERS, CITY OF LOS ANGELES. 


r Department of Transport, Canada, Radio Division 
D-491 F.C.C. TYPE APPROVED Listed No. 47 


A. A. FISCHER & CUO. 


517 COMMERCIAL STREET, GLENDALE 3, CALIF. & 
> for descriptive literature — 
Manufacturer of ELECTRO-THERAPY EQUIPMENT 
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NEW MODE OF PHYSICAL THERAPY 


‘ULTRASOUND 


WRITE OR 
CALL FOR 
IMPORTANT 
BOOKLET 
TO KEEP 
POSTED ON 
THIS NEW 
MODALITY 


> 


EQUIPMENT 
FOR SALE 
OR RENT 

HIGHLY 
EFFICIENT 
APPARATUS 


SIMPLE 
OPERATION 


The ULTRASONOR Portable Model No. 33 


ULTRASONIC MEDICAL EQUIPMENT CORPORATION 


74 Lafayette Street 


New York 13,N.Y. 


Telephone WO rth 2-0655 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to graduates of approved 
schools in physical therapy and occupational ther- 
apy. Such graduates must members of the 
American Physical ey! Association and /or 
the American Registry of ysical Therapists and 
Occupational Therapy Association. 

Tuition: None. For Scholarship to Cover Trans 

ortation and Maintenance, ontact National 
‘oundation for Infantile Paralysis, 120 Broadway 
New York 5, New Yor 

Entrance Dates: First Monday in January, April, 
July and October. 

Duration of Course: The Course is divided into 
two parts: 

Part |. Over-all care of convalescent polio 
with particular emphasis and special training 
in muscle testing and muscle reeducation 

Part Il. Particular emphasis and special 
training in functional testing and functional 
retraining 
Each Part lasts three months and only selected 

students who have completed Part | will be ad 
mitted to Part Il. All students applying for Part |! 
must be willing to remain through Part I! if 
selected. 


For Information Write: 
ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 

WARM SPRINGS, GEORGIA 


WANTED — Registered Physical 
Therapist at Cerebral Palsy Day 
School, Albuquerque, New Mexico. 
School director qualified to teach cere- 
bral palsy technique. Excellent climate, 
working and living conditions. Good 
salary. Write Mrs. Joe Heaston, Per- 
sonnel Chairman, Hilton Hotel, Albu- 
querque, New Mexico. 


CHANGE OF ADDRESS 


Send your new address at least 30 days be- 
fore the month of the issue with which it is 
to take effect. Address 


THE ARCHIVES OF PHYSICAL MEDICINE 
30 North Michigan Avenue, Chicago 2, Ill. 


Send old address with the new, enclosing if 
possible your address label. The Post Office 
will not forward copies unless you provide 
extra postag Duplicate copies cannot be 
sent. 
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CUSTOM MADE— 


Berore a single production step begins, measurements are taken, indi- 
vidual flesh and contour features noted. No effort is spared to give the 
amputee a leg as individual as men and machines can build. 


Yet in this custom-made Limb are built devices developed by years of 
experience and experiment to aid movement in keeping with nature's own 
way. The Knee and Foot construction illustrated is designed to give silent. 
easy, and reliable use to the wearer. By combining these features with 
made-to-measure manufacture, Hanger fits amputees with limbs enabling 
a satisfactory return to normal life. 


HANGER 

LIMBS 

ATLANTA 1, GA. COLUMBUS 8, OHIO OKLAHOMA CITY 3, OKLA. 

BALTIMORE 1, MD. DALLAS, TEXAS PHILADELPHIA 7, PA. 

BIRMINGHAM 1, ALA. INDIANAPOLIS 2, IND. PITTSBURGH 30, PA. 

BOSTON 16, MASS. JACKSONVILLE, FLA. RALEIGH, N. €. 

CHARLESTON 2, W. VA. “MEMPHIS, TENN. RICHMOND 19, VA. 

CHARLOTTE 2, N. €. MIAMI, FLA. ROANOKE 11, VA. 

CHICAGO 7, ILL. NASHVILLE, TENN. ST. LOUIS 3, MO. 

CINCINNATI 2, OHIO NeW ORLEANS, LA. TAMPA, FLA, WASHINGTON 13, D. ©. 
COLUMBIA, 8. €. NeW YORK 11, N. ¥. TOLEDO, OHIO WILKES-BARRE, PA. 


the 
Vaso-Pneumatic 


PEM 


Actively and ly 


MOVE FLUIDS IN THE EXTREMITIES 

A series of quickly a neoprene cuffs 
are ically inflated and deflated 
to produce a band of pressure that pro- 
gresses up or down the arm or leg with 
@ peristaltic motion. 

time 15 minut 


Here is the p cycle requiring 
just 2 seconds. Inflated cuffs shown 
in black. 

Cycle repeats over and over at the 
rate of 20 times per minute. Direction 
may be reversed to travel toward 
the torso. 


Send for complete information 
POOR & LOGAN MFG. CO., 7319 Varna Ave., North Hollywood, Calif. 
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LUMBOSACRAL 


SUPPORT 


FOR THE 


\ 


bese 


Obesity and pendulous abdomen 
are not rare complications of 
the “lame backs” caused by 
postural and occupational 
strain, injuries, arthritis and 


Camp Supports give firm support to the low back; other conditions. Camp has 

they are easily intensified by reinforcement and developed the illustrated 

afford a more stable pelvis to receive the superin- garment when support is 

cumbent load. They also allow freedom for con- indicated for patients 

traction of abdominal muscles under the support presenting such dual problems. 

in instances of increased lumbar curve. It is one of several supports 
available for various patients 
and their individual 
requirements. If you do not 

Cc i have a copy of the Camp 
PA “Reference Book for Physicians 

and Surgeons,” it will be sent 
upon request. 


S. H. CAMP and COMPANY, JACKSON, MICHIGAN 
World's Largest Manufacturers of Scientific Supports 
Offices in New York + Chicago + Windsor, Ontario + London, England 
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Do You Have Patients Requiring Intensive Prolonged 
ELECTRICAL STIMULATION TREATMENTS? 


THE ANSWER Is: 


MEAD 


Interrupted Direct (Galvanic) Current 


® AT LOW COST TO PATIENT 
® UNDER MEDICAL SUPERVISION 
® WITHOUT LOSS OF WORK TIME 


Portability 


Simplicity 


Rented from Physician’s Office . . . Soon Pays for Itself 


ST. LOUIS INSTRUMENT ENGINEERING, INC. 


1507 SOUTH COMPTON AVENUE * ST. LOUIS 4, MISSOURI 
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SECTION ON 


PHYSICAL MEDICINE AND REHABILITATION 
AMERICAN MEDICAL ASSOCIATION 


June 10, 11 and 12, 1952 
Room 8, Navy Pier 
CHICAGO, ILLINOIS 


OFFICERS OF SECTION 


Chairman — Howard A. Rusk, New York. 
Vice-Chairman — Kristian G. Hansson, New York. 
Secretary — Walter J. Zeiter, Cleveland. 

Executive Committee — Frank H. Krusen, Rochester, Minn.; George Morris 
Piersol, Philadelphia; Howard A. Rusk, New York. 


TUESDAY, JUNE 10 — 2 p. m. 
The Council on Physical Medicine and Rehabilitation. RALPH E. DeFOREST, 


Chicago. 

Discussion to be opened by Frank H. Krusen, Rochester, Minn 
Scapulocostal Syndrome: The Pathology, Diagnosis, and Treatment. ALLEN S. 
RUSSEK, New York. 

Discussion to be opened by K. G. Hansson, New York 


Clinical Aspects of Geriatric Rehabilitation. MICHAEL M. DACSO, New York. 


Discussion to be opened by Walter M. Solomon, Cleveland 


What the Clinician Should Know About Electromyography. O. LEONARD HUDD- 
LESTON, Santa Monica, Calif. 


Discussion to be opened by Arthur L. Watkins. Boston. 


Sontuane in the Treatment of the Hemiplegic. HENRY I. RUSSEK, Staten Island, 
New York. 


WEDNESDAY, JUNE 11 —2 p. m. 
Election of Officers 
Chairman's Address: Rehabilitation Pays Dividends. HOWARD A. RUSK, New York. 

Symposium on Cerebral Palsy with Patient Demonstration. 
GEORGE G. DEAVER, New York, Moderator. 
Differential Diagnostic Hints in Cerebral Palsy. MEYER A. PERLSTEIN, Chicago. 
Surgical Procedures in Cerebral Palsy. HARRY E. BARNETT, Chicago. 
Speech Development in Cerebral Palsy. HAROLD WESTLAKE, Evanston, Ill. 

THURSDAY, JUNE 12 — 9 a. m. 

Joint Meeting with Section on General Practice in Room 2, Navy Pier. 
Symposium on Hemiplegia. 
Hemiplegia: Pathology and Differential Diagnosis. LOUIS J. KARNOSH, Cleveland. 


Discussion to be opened by Morton Marks, New York. 


Hemiplegia: Treatment in the Acute Phase. EARL C. ELKINS and JOSEPH G. 
RUSHTON, Rochester, Minn. 


Discussion to be opened by Sedgwick Mead, St. Louis. 
Hemiplegia Rehabilitation Procedures. LEONARD JEROME YAMSHON, Los 
Angeles. 

Discussion to be opened by Harold Dinken, Denver 


Early Management of the Paraplegic. DONALD A. COVALT; IRVING S. COOPER, 
and THOMAS HOEN, New York. 


Discussion to be opened by Louis B. Newman, Hines, Ill 


Poliomyelitis: Present Concepts of Physical Medicine and Rehabilitation. DUANE 
A. SCHRAM, Gonzales, Texas. 


Discussion to be opened by Robert L. Bennett, Warm Springs, Ga 
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ELECTROSURGICAL APPARATUS @ ELECTROMEDICAL APPARATUS 
X-RAY SPECIALTIES 


yToday's Military BOVIE is built for fast-moving 
global war and the most exiensive and de-, 
manding surgical needs. Portable and rugged 
enough for rough transport and parachute 
drop, it will resist tropical fungus and drenching 
rains, or arctic ice and snows. The development 
of this unit makes the same safe cutting and 
coagulating currents available to the military 
@s are so successfully used by the civilian 
Whether you're in uniform or out. Bovies are 
available for your use. The Army, Navy, ond 
Air Force are taking only a portion of today’s 


THE LIEBEL-FLARSHEIM COMPANY 


CINCINNATI 2, OHIO 
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& be it bottie-tront oF civiion surgical duy—o 
\ BOVIE electrosurgical unit serves with equal 
unequalled by any other electrosurgical appar- 
atus, is the result of more than 34 years contin- 
ke vous research and technological improvement 
by L-F engineers—ougmented by military ‘ex- 
rh \4 , \ 
pe 
ij 
occelerated output. 
SYMBOL OF DEPENDABILITY AND PERFORMANCE IN . 
ee RECOGNIZED THE WORLD OVER 


velocity 
frequency 


wavelength 


Ultrasonics 


Is it a valid therapy? 


Are all the European medical claims just so much 
hokum? 


I cannot believe that 2,000 European physicians who 
have been using Ultrasonics in daily practice for the 
last five years are all incompetent observers or liars, 
particularly since among them are many quite distin- 
guished scientists, and a number of sincere and most 
capable American physicians are currently reporting 
quite startling results in varied diseases. 


The entire January 1952 issue of The British Journal of 
Physical Medicine was devoted to Ultrasonics in medi- 
cine. I have procured a few extra copies and will send 
any physician one on request. 


I do not have any Ultrasonic machines for sale or. rent 
but our organization is busily engaged in research 
paralleling that of a considerable group of qualified 
American physicians, and our company will be 
prepared to manufacture Ultrasonic machines if and 
when the therapy is accredited by American physicians. 


Sincerely, 
tect 


President 


THE BIRTCHER CORPORATION 


#371 Valley Boulevard Los Angeles 32, California 
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